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PIPE GALLERIES IN THE NEW SUBWAY. 

Now that rapid transit subways in this city have 
acquired all the prestige which comes from -twelve 
months of remarkably successful operation, it is to be 
hoped that the Rapid Transit Commission will be em- 
boldened to take an unyielding stand on the important 
question of the construction of pipe galleries. It is 
a most regrettable fact that the present subways have 
been built without any pipe galleries, and that the 
various gas and water mains lie spread out over the 
roof of the Subway, under conditions which will mean 
the ripping up of the streets whenever a break occurs, 
or a new system of pipes has to be laid down. In jus- 
tice to the Rapid Transit engineers, it should be 
stated that originally they drew up complete plans for 
pipe galleries extending on each side of the Subway. 
The Rapid Transit Commission, moreover, approved of 
these plans, and was anxious to have them carried 
out. That they were not built was due to interfer- 
ence from the department which is responsible for 
the major part of the street mains. The grounds of 
this interference were apparently of the most trivial 
and unreasonable character; and there is no doubt 
that had the Rapid Transit Commission carried the 
question into the courts, they could have secured the 
necessary legal indorsement for the construction of 
the galleries. At that time, however, the Subway 
scheme was opposed by many powerful interests, and 
the Commission decided that rather than run the risk 
of legal delays, it would be better to forego the pipe- 
gallery plans for the time being, and push the Subway 
itself through to completion. 

To-day, however, the Rapid Transit proposition in 
New York city needs no such delicate handling. It 
has established itself as one of the most attractive 
ventures for the investment of capital. It is safe to 
say that the very interests which did their utmost to 
kill the Rapid Transit scheme when it was advocated 
on the high grounds of public utility, are now falling 
over each other to secure Rapid Transit franchises, 
because of their proved commercial value. It is not 
likely that there will be any opposition to the con- 
struction of pipe galleries as a part of future exten- 
sions of the Subway. The objections that were raised 
against them originally were altogether trivial, and 
were strongly suspected of being prompted more by 
political considerations than they were by considera- 
tions of a constructional or operative character. The 
only plausible objection on technical grounds was that 
offered by the gas companies, namely, that the pres- 
ence of electric mains and gas mains in the same gal- 
leries might, under certain conceivable conditions, 
lead to serious explosions. We consider this danger to 
be exceedingly remote. The gas mains would be so 
placed in the galleries that every part of them would 
be open to daily inspection; and it would be possible 
to detect a leak long before sufficient gas could ac- 
cumulate to form explosive mixtures with the air. A 
further safeguard would be afforded by utilizing the 
system of ventilation, which should be installed as 
part of all future subways, to effect a continual re- 
newal of air in the galleries. 

< ■ « . » 

WE SHOULD USE THE METRIC SYSTEM. 

It is gratifying to note that the agitation for the 
introduction of the metric system of measurement is 
growing in strength, and seems not unlikely to be 
pushed to a successful issue. Judging the question 
from the purely practical standpoint, and in a broad- 
minded spirit, there is everything to be said in favor 
of, and nothing against, this most rational and con- 
venient system. It is really surprising that a nation 
which is as eminently practical as we are, and which 



has proved by over a century of use that as a system 
of coinage and for all monetary transactions, the 
metrical is ideally perfect, should for so many genera- 
tions have been content to subject its arts and indus- 
tries to the burdensome, inconvenience of the old sys- 
tem of measurement. 

At the same time, it would be a mistake for the ad- 
vocates of the metric system to shut their eyes to the 
fact that its introduction could not be brought about 
without incurring in some quarters a certain amount 
of inconvenience and some pecuniary loss. To those 
whose hostility is based upon the fact that their inter- 
est would, for the time being, be temporarily affected, 
the argument should be presented on the high ground, 
that great improvements of a broad and sweeping 
character have usually been attended with a certain 
amount of inconvenience to the small minority. This 
minority must take such comfort as it can from the 
reflection that its temporary loss or inconvenience is 
absolutely insignificant compared with the vast na- 
tional benefit that would be conferred, not merely in 
the present hour, but for all time. The question of 
the relative merits of the decimal and duodecimal sys- 
tems has been well threshed out, and we believe there 
is practically a universal agreement that, except for 
the minor and temporary drawbacks attending its in- 
troduction, there is everything to be said in favor of the 
more modern and rational method. 

■».«>» 

ALTERNATIVE SCHEMES FOR THE PANAMA CANAL. 

The average citizen of the United States may well 
be excused if the subject of the Panama Canal appears 
to him to be just now something of a Chinese puzzle. 
What with reports of committees and advisory boards, 
plans for high-level canals and plans for low-level 
canals, plans for canals with locks and plans for canals 
without, to say nothing of the 500-foot "Straits of 
Panama," it is certainly difficult for the average work- 
aday»citizen to distinguish fact from fiction, and find 
in the flood of printer's ink with which the subject 
has been deluged a few solid verities, on which he 
may plant his feet and say, "This at least I know to 
be true." 

Broadly speaking, there are, at the present writing, 
three leading proposals for the construction of a canal 
across the Isthmus, and with these three we propose 
to deal in separate articles in the Scientific Ameri- 
can. The first is that proposed by the former Chief 
Engineer of the Panama Canal when it was under 
French control, Mr. Bunau-Varilla. It contemplates 
the early completion of a high-level canal, and its sub- 
sequent widening and deepening after it has been 
opened to navigation. The second proposal is that of 
a leading American hydraulic engineer, Mr. Lindon 
W. Bates, who proposes the formation of a large fresh- 
water lake at each end of the canal, and the creation 
of a central lake by means of a dam at Bohio; the 
surface of this lake to constitute the summit level, 
which would be cut through the Culebra divide at an 
elevation of about 60 feet, the level of the two terminal 
lakes being held at about 30 feet. The third proposal is 
that which it is understood has been agreed upon by 
the International Advisory Board of Engineers, and 
which recommends the immediate construction of a sea- 
level canal provided with a tidal lock near its Pacific 
terminus. 

The first type of canal, to which its author has given 
the high-sounding title "Straits of Panama," forms the 
subject of illustration and description in the present 
issue. In an early succeeding issue we shall give an 
illustrated description of the Lindon W. Bates lake- 
and-lock project; to be followed in due course by a 
third article on the proposal of the President's Ad- 
visory Board, the full report of which will be avail- 
able at an early date. 

In presenting the Bunau-Varilla and Bates proposals 
we offer no words of criticism one way or the other, 
and this for the reason that both plans will be the 
subject of comment in the forthcoming report of the 
Advisory Board to the President of the United States. 
The high position held by Mr. Bunau-Varilla during 
the operations of the French company and the wide 
experience and well-deserved reputation of Mr. Bates 
in operations involving the excavation and removal of 
material in works of the general character of the 
Panama Canal, demand for both of these engineers a 
thoughtful hearing. Although the plans of Bunau- 
Varilfe for digging out 600 million cubic yards of ma- 
terial, and dumping it all into an artificial lake that 
is 200 feet above tide level, are calculated at the first 
hearing to stagger the conservative mind of the aver- 
age engineer, it must be remembered that its author 
has a wider acquaintance with the actual conditions of 
work on the Isthmus than any living engineer. 



ELECTRO- TECHNICAL INDUSTRIES. 

The complete revolutionizing of many old indus- 
tries, and the creation of entirely new ones, by elec- 
tricity in the last half dozen years represent some of 
the • most marvelous achievements of the present 
century. In no line of scientific and experimental 
work are the uncertain opportunities for magnificent 



possibilities so brilliant as in the practical laboratory 
of the electrical engineer and chemist. Electricity 
supplied in large and cheap current permits the ex- 
perimenters , to make tests in the fusing of metals, 
which a dozen years ago could not be performed ex- 
cept at enormous cost in time and money. 

Electro-metallurgy has given a tremendous impetus 
to the manufacture and refining of many common ar- 
ticles of commerce, and owing to the cheapening of 
their manufacture, the demand for them has en- 
ormously increased. Thus in the production of alum- 
inium the price has been so reduced in the last few 
years that it is employed in many new industries. 
The most noticeable field of usefulness is the substi. 
tution of aluminium transmission wires for copper 
in the electrical industries. The new transmission 
lines are of stranded aluminium, and they carry heavy 
voltage over great distances. The longest transmis- 
sion line in the world, from Electra to San Francisco, 
a distance of 154 miles, is composed of stranded alum- 
inium wire, and also the Colgate to Oakland line, a 
distance of 144 miles. The demand for aluminium is 
so great, that all the electrical manufacturing com- 
panies engaged in its production are extending their 
plants to increase the output. There are to-day up- 
ward of 70,000 electrical horse-power used in the 
manufacturing of aluminium in this country and 
Europe. Four plants are located in this country and 
they have available for the manufacture of aluminium 
upward of 24,000 horse-power, and the total output of 
the American plants varies from 15,000 tons upward 
a year. With the development of the Niagara power 
the extension of these aluminium manufacturing com- 
panies is being rapidly pushed, and the total capacity 
of the plants is likely to double within a year or two. 

In copper refining electricity has achieved results 
no less notable than in the production of aluminium. 
There are upward of thirty-two electrolytic copper 
refineries in operation to-day, and considerably over 
half the world's output of copper is refined in these 
plants. The annual output of electrolytic copper is 
estimated at nearly 320,000 tons a year. In spite of 
the cheapening of the refining of copper by electricity, 
the price has steadily advanced in recent years. The 
employment of electricity for the extraction of cop- 
per from low-grade ores has also developed a good 
deal, and in this new development it may be possible 
to materially increase the world's annual supply. In 
Canada the electrical extraction has been' quite suc- 
cessful with ores containing only from 2 to 4 per cent 
copper. An experimental company of French opera- 
tors have more recently located a plant in Chili to 
handle the low-grade native ores of that country by 
means of an electric furnace process of concentration. 
The recovery and refining of scrap copper has also 
assumed considerable proportions in this country. By 
means of the electrolytic process, old copper bottoms, 
boilers, tubing, nails, sheet clippings, and type-shells 
can be utilized in a remarkable way. Scrap copper of 
this nature commands from 12 to 13 cents a pound, 
and is only a trifle less than casting copper. The 
scrap copper is thus recovered at little cost, and used 
over again in the industries. Old copper wire com- 
mands a premium to-day at prices ranging from a cent 
to half a cent less than that of the best casting 
copper. 

The manufacture of artificial graphite with the 
electric furnace has assumed considerable importance, 
and to-day upward of 3,000 horse-power is used in 
supplying the electric furnaces with heat for this pur- 
pose. The output of artificial graphite at Niagara 
Falls last year was over three million pounds. The 
method of production is covered by patents, but the 
process consists of converting a large mass of coke or 
carbon into graphite by means of the electric furnace. 
At a certain temperature all carbides decompose, and 
the carbon separates in the form of graphite, but by 
the process now used only a small amount of iron or 
silicon is required for the purpose. The flourishing 
nature of this industry has led to further extensive 
experiments with the electric furnace in the treatment 
of carbides. 

The use of the electric furnace in the iron and 
steel industry has promised for several years great 
transformation of smelting, but the actual reduction 
or iron ore for steel making by means of the electric 
furnace has not yet attained a large commercial suc- 
cess. A number of such furnaces have been in opera- 
tion in different parts of the country, and new im- 
provements are constantly being made to simplify the 
process. In certain parts of the world where electric 
current is very cheap and abundant, iron ore plentiful, 
and coal scarce and high priced, the electric furnace 
may displace the ordinary blast furnace for the produc- 
tion of pig iron. Or what may be nearer the truth, the 
use of the electric furnace in certain regions near 
great hydraulic works may build up electric smelting 
where it would be impossible to succeed with coal as 
a fuel. 

In the specialized field of making high-class steels 
and steel alloys from scrap, the electric furnace has a 
more promising outlook, and quite remarkable achieve- 
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ments have already been made. Both in Germany and 
France such electric furnaces for steel making have 
been in profitable use the past year. In Prance at 
Le Praz, in Savoy, a plant for steel making utilizes 
the Heroult furnace, in which the electric arc is em- 
ployed for heating, and at a cost of 6.5 c. per ton for 
electrical energy between six and ten tons of specialized 
steel are produced daily at a good profit. Over 5,000 
tons of steel have been produced at this plant. Two 
other plants are in successful operation in France, 
one of which uses the arc for heating and the other 
the resistance method. In Italy the Stessam electric 
furnace is employed extensively, and in Germany sim- 
ilar attempts at steel making by the electric method 
are being carried on with more or less success. 

In this country and Canada the electric steel furnace 
is in operation experimentally. At Massena a new 
process in which a patented electric furnace is em- 
ployed has been tried, and the project promises much 
for the future. At Niagara Palls the Ruthenberg 
process is also in use, but not commercially. A num- 
ber of other plants, using either the Heroult or Keller 
furnace, have been established, but so far most of 
them are making tests for future commercial exploita- 
tion. 

In the manufacture of such alloys of iron as ferro- 
chrome, ferro-silicon, and ferro-titanium by the elec- 
tric furnace, a great commercial success has been 
attained. At Niagara Falls ferro-titanium is made in 
the electric furnace from scrap iron, aluminium, and 
cheap titaniferous iron ore. Even discarded slag is 
utilized. Likewise ferro-silicon is made from scrap 
iron and scrap steel. A good many of the old carbide 
works which failed have been rebuilt for manufactur- 
ing ferro-silicon. The resistance type of furnace is 
employed for this work, and the scrap iron or steel 
is melted at a high temperature with pure quartz. A 
4,000-horse-power plant generally turns out about 20 
tens of this alloy a day. Perro-chrome is an alloy 
used in the manufacture of face-hardened steel, espe- 
cially for armor plates and tools. One plant turns 
out upward of 1,800 tons per year for the Carnegie 
and Bethlehem steel companies. The electric furnace 
employed for this manufacture is not materially dif- 
ferent from those used in allied industries. Ferro- 
manganese is made in the electric furnace for the steel 
industry on a smaller scale, but it has become an im- 
portant factor in modern production of high-grade 
steels. 

The question of using the electric furnace in glass 
manufacture has received unusual attention the past 
year, and it is predicted that a complete revolution 
may be thus created in this industry thereby. If the 
electric furnace should prove as successful as prom- 
ised in this field, it would probably mean the shifting 
of the center of manufacturing from Pittsburg to 
Niagara Falls or some similar place where electric 
current can be had cheaply and in abundance. It 
is not likely for some time to come that the electric 
furnace can displace the regenerative gas furnace 
for glass making except in a few favored regions. 
However, in Germany electric glass furnaces are being 
used, especially in the production of quartz glass ves- 
sels for chemical purposes. The quartz-glass manu- 
facture has assumed a good deal of popularity in many 
new lines of work, for the glass is not easily fractured 
by sudden changes of temperature, and its melting 
point is very high. In regions where quartz exists 
in great quantities, and water power for electrical de- 
velopment is favorable, the manufacture of quartz- 
glass vessels and articles in the electrical furnace ap- 
pears to have a very promising future. Experiments 
are now being conducted by a number of companies 
along this line, and only the future can determine 
what ultimate effect the electric current will have 
upon the glass trade. 

In bullion refining electricity has made great 
strides. Electrolytic methods of refining gold and 
silver are employed in all parts of the world. At Perth 
Amboy and Philadelphia large quantities of the two 
precious metals are thus refined. In Germany the 
electric refining of gold and silver is carried on even 
more extensively, and the combined outputs of the 
Frankfort and Hamburg refineries are valued at a 
good deal over ten million dollars a year. The electro- 
lytic method of bullion refining, however, is increasing 
rapidly in this country, and as one of the largest pro- 
ducers of precious metals in the world, it seems not 
unlikely that we shall stand first in this industry of 
refining within a few years. 

Electro-metallurgical industries include the manu- 
facture of many other products of only slightly less 
importance than those mentioned. Such new products 
as silicon-copper and siloxicon are the results of the 
application of the electric furnace to experimental 
fields. Nickel, lead, tin, and zinc have all come under 
the power of electricity, and they are either refined 
or extracted from the ore by electrical methods in in- 
creasing quantity. Not the least important of these 
methods is the recovery of scrap. Scrap tin and zinc 
are recovered to-day by electrolytic processes, which 
make every tin can, tin roof, or tin boiler of potential 



value. Electricity has made phenomenal strides in 
saving the waste. Metal of any kind can be recon- 
verted by it into useful material for new manufacture. 
In other words, the scrap heap and waste pile is as 
legitimate a field of exploitation for electricity as the 
mines with their rich or low-grade ores. 

George E. Walsh. 



SOME COSTLY EGGS. 

BY ARTHUR H. J. KBANE. 

By reason of the extinction of certain classes of 
birds, there are many eggs which are so scarce and 
costly, that they can be termed rarities without fear 
of exaggeration. The rarest of all the eggs of a still 
existent family of birds is that laid by the condor. 
At the present moment there is not in existence one 
single dozen perfect specimens, and the few there are 
can be seen solely in some of; the wealthiest and rich- 
est collections. The condor, which is found in South- 
ern California and the Andes, is now hopelessly doom- 
ed to die out. It is also practically impossible to col- 
lect any fresh specimens of its eggs, as these rare and 
extremely shy birds nest thousands of feet above the 
plains, in the most rugged and inaccessible fastnesses 
of the San Bernardino and San Jacinto Mountains. 
Hence finding and plundering (two very different 
things, by the bye) a condor's nest is regarded as a 
most wonderful and sensational event; in fact, a 
prize of $500 would not tempt any sane man to start 
out on the hunt for a fresh condor egg. 

Still more costly are the eggs of the great auk, or 
garefowl, a flightless marine bird, with large head, 
heavy body, and compact plumage, the last two living 
specimens of which were discovered and killed in Ice- 
land in the year 1844. One of these eggs is now to he 
seen, carefully preserved under a glass case, in the 
National Museum at Washington; the original owner 
sold it. in London' for £22 ($110) in the year .1851, 
whereas its present value is estimated at more than 
£2,000 ($10,000). In 1853 two other auks' eggs were 
sold in London for £85 ($425) apiece, while in 1869 
a nobleman (Lord Caervagh) paid £74 ($370) for a 
damaged specimen. A Scotchman of the name of Pow- 
ell was fortunate to buy two of these eggs in Edinburgh 
in 1879 for a mere song, viz., 32 shillings; a few 
weeks afterward he sold them for £240 ($1,200) each. 
In 1887 an auk's egg, which was sold for £40 ($200) 
in 1867, realized $800 in America. At the present time 
there are only from 70 to 80 specimens known to be 
still in existence; 12 of these are in the British Mu- 
seum (London). This bird died out because of its in- 
ability to fly, and of the difficulty of its movements 
upon dry land. ' It used to nest in thousands on Funk 
Island (a rocky islet opposite the coast of Newfound- 
land) which at one time was used as a kind of pro- 
visioning station by whalers, who used to kill these fat 
and palatable birds in hundreds. The birds were 
knocked on the head with clubs, plucked (the feathers 
used to fetch a good price) and salted for future con- 
sumption. 

Funk Island also used to afford shelter every year, 
at breeding time, to countless numbers of other nata- 
tory birds, among them being the white booby (Sula 
bassana) . These birds have also met with the same 
fate as the auk. In the year 1860 their nests were still 
to be seen in thousands, but at the time of writing it 
would probably be a matter of impossibility to find one 
solitary specimen. Ruthless slaughter, and the scar- 
ing away of the birds — due to the erection of a signal 
station on the island, which used to fire off a shot every 
minute in foggy weather — soon led to a thinning of 
their ranks, and the price of their eggs already began 
to rise in the seventies. Now they are great rarities, 
and would fetch large sums, but. unfortunately there 
are no specimens in the market. Some specimens are 
on view at the Smithsonian Institution and at the 
American Museum of Natural History in New York; 
they range in value from $500 to $750 apiece. 

Large sums are also paid for the eggs of the aepyor- 
nis or moa, a gigantic wingless bird of from 12 to 14 
feet in height, which as long ago as two hundred 
years was already dying out in Madagascar. In ap- 
pearance the bird much resembled the ostrich, and 
its egg was one foot in length. The first specimen 
was brought to Europe (Paris) by a French merchant 
in 1851, and caused quite a sensation from the amount 
of interest it attracted ; its cubic capacity Is about 
equal to that of one hundred goose eggs. In 1897 one 
of these eggs was found swimming about on the south- 
west coast of the island of Madagascar, in Augustine 
Bay. It now lies in the British Museum, and is un- 
doubtedly one of the most extraordinary and valuable 
relics of its kind. 

The eggs of the aptornis, a recently extinct wingless 
bird, probably a member of the RallidK family, also 
fetch very high prices, fine colored specimens fetching 
as much as $750 to $1,000 apiece. The apteryx or New 
Zealand kiwi is a bird which, though still living, is 
becoming scarcer from day to day, and its final extinc- 
tion is only a question of years. These kiwi breed 
very slowly, only one or two very large eggs being laid 



during the season, and as yet there is no record of tlu 
successful rearing of young in captivity. Speculators 
might do much worse than to buy up as many eggs of 
this bird as they can get hold of, for, although now 
carefully protected, it is to be feared that the speci- 
mens now existing are the last of their kind. 

Collectors also pay good prices for the eggs of the 
golden eagle, the East Indian swallow, the Californian 
parrot or "popinjay," etc., and for those of all similar 
birds which make their nests in such inaccessible 
spots that their obtaining is a matter of difficulty and 
danger to life. 

The ordinary barndoor fowl or "breakfast table" egg 
has also a fancy value — sometimes, to wit, when like 
wine it has "improved" with age. We rudely term 
such eggs "rotten." In China, however, such an egg is 
a, delicacy of the first water, and the well-to-do pay 
high prices for a real good old egg of the "blue- 
blooded" type that has had "ample time to mature." 



SCIENCE NOTES. 

Curious experiments are being carried out by Capt. 
Simpson of the steamship "Moravian" to test the 
course and speed of ocean currents. For the past 
fifteen years, during the passage of this liner between 
Plymouth, South Africa, and Australia the captain 
has every day thrown overboard a tightly corked beer 
bottle containing a scroll bearing the latitude, longi- 
tude, and date when cast adrift, together with a re- 
quest to the finder to forward the bottle to him at the 
London offices of the steamship line. The captain, 
who is a member of the British Meteorological So- 
ciety, keeps a careful record of his daily operations. 
T.he number of bottles returned to him, however, is 
very small, the average being less than one per year. 

The second law of thermo-dynamics may be formu- 
lated in different ways. It limits the possibility of 
natural processes to the occurrence of those in which 
a difference of intensity is diminished. If there is a 
difference of pressure in two parts of a gas, a move- 
ment will occur producing equality; if there is a dif- 
ference of temperature, heat will be transported so as 
to produce equality once more. It is curious that such 
simple necessities, which we all feel as such, can be 
converted into far-reaching sharply formulated equa- 
tions, as was done by Carnot and Clausius. These 
principles were first applied in chemistry by Horst- 
mann. Then, by successive application to chemical 
problems by Massieu, Gibbs, Helmholtz and others, 
was won a system of relations touching the problem 
of affinity. 

The bacteria and other microscopic forms of plant 
and animal life, all of which are conveniently included 
under the term microbes, have so lately begun to be 
understood and appreciated that we must still empha- 
size their extreme importance. The discoveries of the 
botanists and zoologists and revelations of the micro- 
scopists in this domain are comparable, in their im- 
portance to public health science, with nothing less 
than the revelations of the telescope to astronomy. 
Astronomy had indeed existed long before the inven- 
tion of the telescope, and public health science had its 
beginnings nearly a century before any considerable 
progress had been made in micro-biology. But it is not 
too much to say that the developments in micro-biology 
since Pasteur began his work have not only revolution- 
ized our ideas of the nature of the infectious diseases, 
but have also placed in our hands the key of their com- 
plete control. 

Arrangements have been completed by a British 
corporation for the development of the extensive Aus- 
tralian shale fields, which are among the largest yet 
discovered in the world, and the manufacture of lubri- 
cating and illuminating oils, etc. The fields are lo- 
cated about one hundred miles from Sydney, the capi- 
tal of New South Wales, in the fertile and well-water^ 
ed valleys of Wolgan and Capertee. It is estimated 
that the fields contain many million tons of the rich- 
est shale. Every assistance possible is being rendered 
by the government to promote the success of the enter- 
prise. A railroad about twenty-seven miles in length 
of the existing government gage is being laid, con- 
necting the fields with the government trunk system. 
Electrical ore-cutting machinery is now in operation, 
boring a tunnel three miles in length through the 
heart of a mountain, which throughout its length is 
rich with shale deposits. By means of this tunnel the 
shale will be brought into direct communication with 
the extensive retorts and refineries that are in course 
of erection, the government railroad, and the port of 
Sydney. The Australian government in their latest 
financial report describe the industry as one of the 
largest that has ever been established in Australia, and 
which will ultimately eclipse all the others in size and 
value. Arrangements have been concluded for the 
exportation annually of hundreds of thousands of tons 
of shale to Europe and other parts of the world in 
connection with the manufacture of gas. According 
to the leading authorities on coal gas who have ex- 
amined the "shale, it gives the greatest quantity of 
gas and the highest illuminating power yet obtained. 
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FLOATING DEPOT FOB COALING WARSHIPS. 

BY DAY ALLEN WILLEY. 

The British Admiralty has placed in service a float- 
ing depot for coaling warships, which is notable by 
reason of its great capacity, novel design, and the me- 
chanical methods used for loading and unloading pur- 
poses. The coal depot, which is known as No. 1, has 
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electric motor; but to> assist in overcoming the load of 
the receptacle, the chain holding the bucket is attached 
to a wire cable and sheave. The trolley system is util- 
ized in hauling the buckets back and forth, as well as 
in the up and down movements, and as the tramways 
extend from both sides of each tower, two vessels can 
be coaled at once or the depot filled from both sides. 
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be served by the mechanism. In the trials which have 
been made of the coal depot at Portsmouth, it has been 
hauled alongside of a dock, and a certain proportion of 
its cargo sacked and dumped on the dock in a given 
period of time. In another test the mechanism of the 
depot was employed to transfer its cargo to the dock, 
where the coal in bags was trundled on board a war- 




One of the Compartments in Which the Coal is Stored. 

FLOATING DEPOT FOE COALING WARSHIPS. 



Deck View of the Floating Coal Depot. 



been utilized in the harbor of Portsmouth, where it 
has been tested in a variety of ways with such success- 
ful results, that it is understood the government will 
place several other depots at naval stations elsewhere. 

As the illustrations show, the craft is of large di- 
mensions. It is constructed of heavy steel plates, the 
framework being sufficiently massive to withstand the 
strain of the load of fuel as well as the machinery with 
which it is equipped. In reality, it is a huge barge 
which can be towed from harbor to harbor, if neces- 
sary, or to any convenient point in a harbor, while its 
capacity — 12,000 tons of fuel — permits it to coal a 
small fleet of warships before its compartments: are 
emptied. The hold is divided into a series of com- 
partments, or large bins, which are covered with mov- 
able hatches like the compartments in the hold of an 
ordinary ship. The bottom plates of the storage bunk- 
ers, however, are V-shaped, allowing their contents to 
be transferred by gravity to other portions of the depot 
and at the same time assorted into lump and slack coal 
if desired. The compartments are arranged in two 
parallel rows with open galleries between them ex- 
tending from the bottom to the upper deck. 

As the photographs show, a modification of the fast 
plant, so commonly utilized in this country in trans- 
ferring cargoes on the Great Lakes, is employed. The 
depot is equipped with four Temperley conveyors, each 
consisting of a 
steel tower 
mounted upon 
rails, so that it 
can be moved 
forward and 
back, and ad- 
justed to a 
hatch of the 
depot or the 
ship which it 
is to serve. 
Each tower 
supports a 
series of later- 
& 1 tramways 
consisting o f 
steel girders, 
which can be 
raised and low- 
ered to a suit- 
able angle. Be- 
neath each 
tramway trav- 
els the bucket, 
which can be 
operated from 
any point be- 
tween the ex- 
tremities o f 
the tramway 
by means of an 
automat- 
ic guide. The 
power is sup- 
plied by an 



In addition to the tramway conveyors, however, the 
depot is also provided with a series of boom derricks — 
the arms being constructed of latticed steel work. These 
are auxiliary to the tramways, but' are intended princi- 
pally to serve the galleries to which 'we have referred. 
Frequently it is desirable for a warship to take on 
assorted fuel in bags. Nearly all of the manual labor 
required on board the depot is to fill the fuel bags with 
coal in the lump form.. The lower portions of the bins 
open out into the galleries, and as fast as the bags are 
filled they are wheeled into these, when the fuel! is 
lifted out by the derricks, swung over the side, and 
placed on board the receiving vessel. A half dozen 
or more bags can be transferred. at once by means of 
the series of hooks which are attached to the boom 
cable, the hooks fitting into rope grips fastened to the 
fuel bags. 

As may be inferred, the coaling depot contains an 
individual power plant, but all of the operations with 
the exception of filling the bags are performed by 
electric power. The current is generated by steam 
power, and transmitted by cable and wire system to the 
series of motors installed on the tramway towers. The 
boom derricks are also of motor design. The length of 
the depot allows the bunkers of a flotilla of gunboats 
to be filled at one time, while the reach of the tramway 
arms is such that two small vessels can lie abreast and 



ship. As the photographs show, to keep pace with 
the charging capacity of the series of tramways, an 
entire ship's crew was required. Perhaps the most 
valuable feature of the depot, however, is that it is 
not only movable, but is available for serving vessels 
on either or both sides. It can also be utilized while 
loading cargo to coal the battleship or cruiser. While 
the bunkers of the war vessel are being filled on one 
side by the tramways and booms, the contents of the 
collier can be taken aboard by the mechanism on the 
opposite side. Indeed, the cargo of the collier can be 
transferred directly to the warship, the coal being 
taken across the deck of the depot by its conveying 
mechanism. 
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Map and Profile of Preliminary 130-Foot Level Canal at Panama, Proposed by Bunau-Varilla, Chief Engineer of the Former 

French Project. 

PROPOSED EXCAVATION OF THE PANAMA CANAL BY FLOATING DREDGES. 



PROPOSED EXCAVATION OF THE PANAMA CANAL BY 
FLOATING DREDGES. 

The plans for the rapid construction of a high-level 
canal, and its ultimate enlargement to a sea-level canal, 
which were presented in much detail by Mr. Bunau- 
Varilla before the Board of Consulting Engineers last 
September, is developed in general outline in the fol- 
lowing article. Mr. Bunau-Varilla believes the best 
way to carry through successfully the great task which 
the United States government has set itself at the 
Isthmus is first, to build a high-level canal with locks, 
placing the summit level at an elevation of 130 feet, 

so as to secure 
a canal of the 
necessary 
depth and 
width with a 
minimum 
amount of ex- 
cavation, and 
in the shortest 
possible time, 
which is esti- 
mated to be 
not over four 
years. When, 
at the expira- 
tion of that 
time, the canal 
is opened to 
traffic, the 
work of widen- 
ing the water- 
way and cut- 
ting it down to 
sea level would 
proceed col- 
temporaneous- 
ly with the use 
of the canal 
for navigation. 
Mr. Bunau-Var- 
illa explained 
to the Board of 
Engineers his 
special method 
of construction 
of the locks, 
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and his plans for widening and lowering the level of 
the canal by means of floating dredges. He believes 
that by the use of special under-water excavating 
plant, both the cost and the time of building a sea- 
level canal would be greatly reduced. 

Method of Trans- 
forming from high lev- 
EL to Sea Level. — The 
method of transforming 
the canal from high lev- 
el to sea level without in- 
terfering with naviga- 
tion is explained as fol- 
lows: In the ordinary 
type of canal, the upper 
gate of a lock has a 
height equal to the depth 
•of the canal, and it is 
supported on a massive 
vertical wall, which lat- 
ter forms a base for the 
gate, and also acts as a 
retaining wall for the 
ground of the higher lev- 
el. Evidently, in excava- 
ting the summit . level 
down to the next level 
below it, it would be 
necessary to stop naviga- 
tion while this founda- 
tion and retaining wall 
was removed, since the 
locks would be of neces- 
sity thrown temporarily 
out of service. To obvi- 
ate this difficulty, Bunau- 
Varilla builds both the 
upper and the lower lock 
gate of exactly the same 
height, each of them be- 
ing 80 feet in height (35 
feet for the depth of the 
canal and 45 feet for the 
fall of the locks). It will 
be seen, upon referring 
to the accompanying 
sketch,, that by this ar- 
rangement the 45 feet 
'depth of material extend- 
ing ;hettween the two sum- 
mit-leveU gates, and reach- 
ing from the bottom of 
the summit level to the 
bottom of the next level 
below, a distance of 45 
feet, can be excavated by 
floating dredges, without 
in any way interfering 
with the lock gates or 
with the navigation of 
the canal. Since all of 
the lock gates would be 
built of the same double 
height, it is evident that 
the successive levels 
could be dredged out 
down to the next level 

below, until the ultimate sea level had been reached. 
It is also evident that, after the earth and rock of each 
level has been excavated, the masonry of the locks could 
be blasted away, and the gates themselves could 
then be removed without difficulty. 

M e t h o D OF 
B x c a vation 
Without I n- 
t e rf e e ence 
.With Naviga- 
tion. — The pre- 
liminary 130- 
foot-level lock 
canal of Bu- 
n a u - Varilla's 
proposition has 
a depth of 35 
feet and a bot- 
tom width of 
150 feet. His 
proposed sea- 
level canal is 
to have a depth 
of 45 feet and 
a bottom width 
of 300 feet, and 
his proposed 
"Straits of 
Panama" 
would be 500 
feet wide on 
the bottom. 
In one of the 
accompanying 
diagrams is 



shown the method by which he proposes to carry on 
excavation after the opening of the canal, without in- 
terference with navigation. His first step would be 
to excavate the mass of material, representing that part 
Of the sea-level canal prism lying above the 130-foot 




This device is used for under-water excavation. The heavy chisel, weighing 16 tons, is shod with a hardened steel point. It is mounted on a twin 

SCOW and hoisted, and let fall, like a pile-driver hammer, by a hoisting engine. By ite impact it fractures the rock bottom and breaks it into 

easily-dredged fragments. It is with machines of this type that Bunau-Varilla proposes to excavate the rock in the Panama Canal. 

A Lobnitz Rock-Cutter in Operation, and One of the 1 5-Ton Hammers. 



level, by the "dry process," that is to say, by means of 
steam shovels and trains of cars running over ordi- 
nary construction tracks. When this material had been 
taken out down to the surface level of plus 130, Bu- 
nau-Varilla would introduce his system of excavation 
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Diagram Illustrating the Proposed Methods of Excavating the Panama Canal by the "Wet" Method and Disposing of the 

Material in Gamboa Lake. 

PROPOSED EXCAVATION OF THE PANAMA CANAL BY FLOATING DREDGES. 



by floating dredges. He would first cut a working 
canal parallel to the navigation channel, and extend- 
ing through the full length of the summit level. In 
this he would place dredges and self-dumping scows. 
The softer material would be dredged directly from the 

bottom, and the harder 
material would be re- 
moved by mining and 
dredging, or by the use 
of what are known as the 
Lobnitz rock-cutters, in 
which the rock bottom 
is broken up by pounding 
it with heavy 15 or even 
20 to 30-ton hammers, of 
the kind shown in the il- 
lustration. 

The Lobnitz rock-cut- 
ter is a device which has 
been in successful opera- 
tion on several important 
works, and notably in the 
Suez Canal, where the 
bottom rock was broken 
up into a condition suit- 
able for dredging at the 
expense of twenty-five 
cents per cubic yard. 
Bunau-Varilla estimates 
that the hardest rock in 
the Panama excavation, 
if 25 to 30-ton hammers 
were used, could be bro- 
ken up for from 75 cents 
to ?1 per cubic yard, if 
using steam power. If 
electric power, gener- 
ated by the Chagres River, 
is used, he believes that 
these figures can be re- 
duced by one-half. The 
Lobnitz hammers are op- 
erated in much the same 
way as a floating pile- 
driver, the hammer be- 
ing raised by steam hoist 
to a sufficient height to 
give the necessary blow, 
and then let fall. With 
15-ton hammers ordinary 
rock is broken up, to 
about a depth of 3 feet, 
into fragments of a size 
suitable for dredging. 

The new channel to 
the right of the naviga- 
tion channel (see cross- 
section diagram) would 
be excavated to a depth 
of 50 feet from the navi- 
gation channel up to the 
slope of the sea-level 
prism, as shown by the 
dotted line. When this 
was done, the navigation 
tract would be shifted 
into the new channel, 
while the old channel, 35 feet in depth, was being ex- 
cavated to the 50-foot level. The water would then be 
dropped 15 feet, and the navigation channel brought 
again to its original position on the left-hand side of 
the cut. By this arrangement the dredges, mining and 

stone -breaking 
apparatus, 
scows, tugs, 
etc., would be 
kept separate 
from the canal 
proper, and 
navigation 
from ocean to 
ocean could be 
carried on con- 
tinuously un- 
til the whole 
prism was fin- 
ally excavated 
down to about 
45 feet below 
sea level. 

M e t h o D OF 
Disposal o f 
the Excavated 
Material. — It 
is pretty well 
agreed that one 
of the most dif- 
ficult problems 
at Panama will 
be the disposal 
of the enor- 
mous amount 
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of excavated material, most of which will come from 
the Culebra cut. Bunau-Varilla claims that he can 
cut the Gordian knot by dumping the greater part of 
it into the Gamboa lake. Now Gamboa lake, as will 
be seen from the accompanying map, is to be formed 
by the construction of a huge dam, whose crest will 
be 200 feet above the sea level, and which will extend 
entirely across the Chagres Valley at the point where 
the river Chagres first intercepts the line of the canal. 
All of the various schemes for the control of the heavy 
and sudden floods of the Chagres contemplate the con- 
struction of a reservoir, whose waters shall be held 
normally at such a level that there will at all times 
remain sufficient unoccupied space back of the dam 
wall to contain and hold all the waters of a Chagres 
flood. The minimum normal stage of the water in 
Lake Gamboa is plus 160, and there is sufficient capac- 
ity between that level and plus 200 to contain the 
river floods. Bunau-Varilla argues that, this being the 
case, the interior of the dam below the 160-foot level 
might be turned to good account by using it as a 
dumping ground for the excavated material. Accord- 
ingly, he would connect the waters of the lake with 
those of the summit level by a double flight of five 
locks. The material excavated by the dredges would 
be dumped into scows, which would be towed along the 
excavated canal in the channel opened parallel with 
the navigation channel, and after ascending the flight 
of locks, would be towed into Gamboa lake and unload 
themselves by opening their bottom gates. Bunau- 
Varilla estimates that eight dredges, working at the 
summit level, would in seven years dispose of the 
110,000,000 cubic yards that would have to be excavated 
between the Obispo and Paraiso lock. There would be 
two chains of five locks, one for ascending and the other 
for descending. They would be able to take in one lock- 
age four scows, 200 feet long, 40 feet wide, and drawing 
14 feet of water. As each scow could carry 750 cubic 
yards, each lockage would lift 3,000 cubic yards, which 
would correspond to the passage into Gamboa lake of 
96,000 cubic yards every twenty-four hours, or 30,000,- 
000 cubic yards a year. Basing his fig- 
ures on an estimated cost of excavation 
for hard rock of 65 cents per yard, for 
soft rock of 35 cents, and for earth of 
20 cents per yard, he gets a total cost 
for excavating a 500-foot wide canal of 
$232,500,000. To this he adds for the 
cost of harbors, dams, electric power, 
etc, $17,500,000, and twenty per cent for 
emergencies. He finally arrives at a 
total cost of $300,000,000 for his 
"Straits of Panama," which would take 
twenty-four years to construct, includ- 
ing four years for the building of the 
preliminary 130-foot-level lock canal. 
The comparatively low estimated cost 
of the canal is explained by the fact 
that the excavation is done by the un- 
derwater method instead of the dry 
method, and that the power would be furnished by 
the impounded waters of the Chagres River, whose en- 
ergy would be electrically transmitted throughout the 
whole length of the canal. 

We offer no criticisms on the above remarkable 
scheme, which would probably have had a better chance 
of recommending itself to the Advisory Board, did its 
successful execution not depend so absolutely upon 
methods of excavation and disposal that have yet to be 
tested upon a grand scale. 

^.^..^^^ 

A RATIONAL METHOD OF COOLING GAS-ENGINE 
CYLINDERS. 

BY 9. M. HOWELL. 

It is a matter of common observation in gas-engine 
practice, that an air-cooled cylinder will develop some- 
what more power than could be secured from a water- 
jacketed motor of equal size, and under otherwise 
equivalent conditions. In other words, the engine 
without water cooling is the superior in point of eco- 
nomical performance. This experience agrees perfect- 
ly with the well-known simple theory upon which.. the 
production of power is dependent in all forms .'.t f the 
internal-combustion motor. The gas engine is a heat 
motor, pure and simple, producing power solely by the ' 
development and conservation of a high degree of 
heat. The working fluid is a mixture of air and cer- 
tain inflammable gases, and the whole is violently ex- 
panded by the instantaneous burning of the contained 
gas and the intense heat thus generated. It must fol- 
low, therefore, that a water jacket or any device which 
operates to dissipate the heat of combustion, prior to 
the moment of the exhaust, will also lower the pres- 
sure and curtail the power of the engine in a corre- 
sponding degree. In the case of the water-jacketed 
engine, the cylinder walls have a comparatively low 
temperature, and rapidly abstract heat from the burn- 
ing charge, thereby reducing the pressure and diminish- 
ing the power of the stroke. But the so-called air-cool- 
ed engine, having a much higher temperature, will 
therefore develop a higher pressure, and for a time at 
least, or until the cylinder becomes excessively hot, 



will produce more power. The amount of heat lost 
through the walls of a gas-engine cylinder by the 
use of a water jacket varies with the conditions. A 
high piston speed and high compression are factors 
which have a marked effect in reducing this loss; for 
the reason that in such cases the cylinder is smaller 
than would otherwise be required to develop the same 
power. This reduces the extent of water-cooled sur- 
face with which the ignited gases are in contact, and 
also, by reason of the quicker stroke, shortens the time 
of such contact. 

The amount of heat absorbed by a water jacket 
may readily be determined in any given case by a sim- 
ple calorimetric test of the water used, taking note of 
its volume, and its temperature as it enters and as it 
leaves the jacket. But I have observed, in making ex- 
periments of this kind, that the figured result does not 
always account for the deficiency which exists in the 
power of the engine, as compared with the heat which 
should theoretically be developed, and that too after 
making fair allowance for all other apparent losses. In 
explanation of this, it may be urged that the full tem- 
perature and the total amount of heat generated by the 
complete burning of the fuel, is not, in the case of a 
gas-engine cylinder, fully developed. The combustion 
is more or less imperfect by reason of contact with 
an extended metallic surface at a comparatively low 
temperature. If this is true, then we have also an 
indirect loss caused by incomplete combustion, and 
chargeable to the use of water cooling. 

The hydro-carbon liquids or gases, which are the 
usual fuel of gas engines, consist essentially of hydro- 
gen and carbon. The hydrogen is readily inflammable, 
and under ordinary circumstances is capable of but 
one reaction, resulting in the formation of the vapor of 
water. The elastic force of this vapor, powerfully com- 
pressed within the confines of the cylinder by the heat 
of combustion, forms a large part of the working fluid 
by the pressure of which the piston is driven. The 
trouble would seem to arise from a deficiency in the 
burning of the carbon element. Carbon in burning may 







mmmmmmm^ 



ft" 



--£-■/? 



Ips^^n 



c 



sss 



1° °i 



A NOVEL WATER-JACKETED, HIGH-PRESSURE CYLINDER FOR A COMPOUND 

GAS ENGINE. 



form either of two combinations — carbon dioxide or 
carbon monoxide. The former is always the result 
under fairly favorable conditions, but in some cases, 
notably those in which the flame is confined within 
narrow limits and in close contact with metallic sur- 
faces, the heat is so rapidly withdrawn that the tem- 
perature falls, and the process degenerates into incom- 
plete union with the oxygen of the air, and the forma- 
tion of carbon monoxide, the difference being that the 
amount of heat liberated by this degenerate reaction is 
less than one-third that which would result from per- 
fect combustion of the carbon' and the formation of 
carbon dioxide. A familiar instance of this defective 
form of combustion is seen in the attempt to pass a 
gas flame through a sheet of gauze or cloth made of 
fine metallic wires, or to conduct a flame through small 
metal tubes. In these cases, the cross-sectional area 
of the passages is very small, and the extent of cold 
metal comparatively large, with the result that the 
temperature falls below the kindling point, and the 
flame is extinguished or reduced to the monoxide re- 
. action described above. That these instances have a 
parallel in the conditions which exist in gas engine 
practice, seems probable. It is obvious, however, that ' 
such an effect must be more marked in the case of 
small engines than in those having large cylinders, 
and could be determined in any case by a careful an- 
alysis of the exhaust. 

In regard to other methods of cylinder cooling, little 
need be said. Aside from the various methods of air 
cooling, the injection of water directly into the cylin- 
der seems to be the only alternative. But this method, 
unless very sparingly applied, is worse than the use 
of an external jacket. It was one of the first cooling 
systems tried in the early days of the gas engine; and 
although modern designers sometimes attempt to re- 
vive it, it has usually proven unsatisfactory. This is 
evidently for the reason that the water in direct con- 
tact with the burning charge must greatly modify its 
temperature, while the cylinder walls would be only 
indirectly affected, and might still be insufficiently 
cooled. Then, too, the introduction of too large an 



amount of water into the cylinder of a gas engine, re- 
sulting of course in the immediate production of a 
body of steam, antagonizes combustion, and renders 
the ignition more difficult, and in the case of a four-cy- 
cle engine, has a tendency to destroy the vacuum pro- 
duced by the retreat of the piston, filling the cylin- 
der with steam on the suction stroke, and thus inter- 
fering with the inspiration of the charge. And still 
it is true that a small quantity of water, if properly 
regulated, may be injected into the cylinder of an air- 
cooled motor with much advantage. In this case it 
moderates the excessive heat of the contact surfaces, 
and assists lubrication by saponifying the oil and loos- 
ening any carbon deposit, which may otherwise adhere 
to the cylinder walls. 

But after demonstrating the disadvantages of water 
cooling, the fact still remains that red-hot metal sur- 
faces can not be continuously worked under heavy 
pressure in air-tight contact. Some means must be 
adopted whereby the destructive effects of heat on the 
cylinder and piston may be obviated. Thus it seems 
that in the present state of the art, the efforts of the 
gas engine designer are opposed by a conflict of nat- 
ural conditions, and that he must so construct his en- 
gine that durability will be secured at the sacrifice of 
economy. But let us see if there is not a remedy. 

In the figure which accompanies this article there 
is shown the high-pressure cylinder and piston of a 
compound gas engine, built upon a system which has 
for its object the utilization of the greatest possible 
amount of available heat in a cheap liquid fuel, viz., 
crude or partly refined mineral oil. It may be noticed 
that this cylinder consists of two parts, viz., the com- 
bustion chamber a, the internal walls of which are pro- 
tected from the heat by a lining of refractory ma- 
terial, indicated by the dotted surfaces; 6 is the cylin- 
der proper, wherein the piston and rings work in air- 
tight contact. This part of the cylinder is water-jacket- 
ed in the usual manner. The admission and exhaust 
valves are located in the head of the combustion cham- 
ber, this member being also partly jacketed to protect the 
valves. The piston c is the elongated 
type, that is, of somewhat more than 
the usual length, and having the rings 
near the forward or open end, the other 
end being covered by a thick cap d, of 
the above-mentioned refractory material. 
The elongation or extended part of the 
piston, with its refractory cap, is slight- 
ly smaller than the bore of the combus- 
tion chamber lining. This allows the 
elongated part to reciprocate within the 
combustion chamber, and to effect the 
necessary displacement without actual 
contact. Leakage past the piston is 
stopped by the rings at the opposite 
end which works within the cool part of 
the cylinder proper. The exhaust passes 
into a second and larger cylinder on the 
same shaft, where it delivers its re- 
maining power in the well-known manner common to 
all compound engines. The cycle may be either two 
or four, but in either case, pure air alone will be ad- 
mitted on the changing stroke. This air is compressed 
on the return stroke to a very high degree — 300 to 500 
pounds per square inch. The oil begins to enter 
(forced in by a pump) at the commencement of the 
power stroke, and without the use of any igniting de- 
vice whatever, is instantly fired by the heat of com- 
pression, maintaining the required pressure through- 
out the stroke, in the manner of those engines which 
operate upon the well-known continuous combustion 
system. 

A gas engine constructed upon these lines would 
possess the following advantages: It would be per- 
fectly adapted to the use of the cheapest liquid fuel 
known. The injurious effects of heat upon the work- 
ing faces of cylinder and piston would be avoided. 
The losses incident to the use of the water jacket would 
be totally eliminated. The conflicting requirements en- 
countered in the present methods of design would be 
obviated. The engine would be as durable as any 
other, and its thermal efficiency would be the highest 
possible in a heat motor. 

Concerning the advantage of compounding, it should 
be observed that the exhau,st from an engine operating 
upon the above system has a very high pressure (100 
pounds per square inch) and the gain by this means 
would therefore be considerable. 

Regarding the character of this proposition for a 
new gas engine, it is virtually a composition of at 
least three expired patents, and its value therefore does 
not consist in the novelty of its elements, but in the 
peculiarity of their combination. Certain other known 
devices might also be involved in its final construction, 
but this would depend upon the mechanical details ot 
the arrangement by which the oil was delivered to the 
cylinder, rather than on the operative principle of the 
engine. 

The temperature of the linings and piston cap — ow- 
ing to the constant inspiration of fresh air through the 
inlet valve — would never exceed a dull red heat, and 
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the valves would not become much hotter than is ordi- 
narily the case in any gas engine. 

The drawing shows the piston at the extreme end of 
its outward stroke, the length of which is in this 
case, about equal to the cylinder bore. 

It is not essential the compression pressure should be 
as high as 500 pounds (mentioned above), as the 
charge would be self-igniting at a point considerably 
below this figure. 



The Current Supplement. 

The opening article of the current Supplement, No. 
1568, deals with the Rhodesia railways in South Af- 
rica. The article is very fully illustrated. Mr. Hous- 
ton Lowe presents his views on factors in painting 
woodwork. The excellent article on the dimensions of 
the marine steam turbine is concluded. This is by 
far the most important contribution to the literature 
of the steam turbine which has thus far appeared. In- 
teresting from the naturalist's point of view, is an 
interesting article on the manner in which animals 
feign death. Notwithstanding the tendency of scien- 
tific knowledge and general enlightenment to dissipate 
superstition, some people still believe in the divining 
rod. The whole subject is discussed thoroughly in an 
excellent article by George M. Hopkins bearing the 
title "Unscientific and Scientific Divining Rods." In 
the industrial progress of this country there is no 
feature more remarkable and striking than the grow- 
ing use of concrete building blocks. Mr. S. B. New- 
berry reviews the subject thoroughly, and gives some 
helpful suggestions. Lieut. Henry J. Jones continues 
his discussion of armored concrete. The electric con- 
ductivity of a vacuum is the subject of an article by 
Prof. J. A. Fleming. 



BROMELIA FIBER. 

BY CHARLES RICHARDS DODGE. 

Among the collections of fibers from tropical Amer- 
ica, shown at expositions held in our own and foreign 
countries, has frequently appeared a long, silky vege- 
table fiber, of a greenish cast of color, and showing 
great strength, though only an expert might particu- 
larly notice the small hanks into which the fiber is 
made up. When a specimen is unwrapped, however, 
the fineness of the fiber, and its extraordinary length, 
become apparent, for six feet is a common length, and 
I have seen examples that were very much longer. So 
strong is the fiber that it is difficult to rupture even a 
few filaments, by direct strain, without cutting into 
the hands. 

I have seen the fiber, in very small quantities, in 
different portions of Mexico, where it has been sold, 
locally, as high as one dollar per pound. It is pro- 
duced from the long, narrow leaves of a "wild pine- 
apple" belonging to the genus Bromelia. The nomen- 
clature of the species is so confused, however, that I 
hesitate to name it, for the fiber has been variously 
labeled, in the museums and at expositions, Bromelia 
sylvestris, B. pita, B. pinguin, B. karatas, and Karatas 
plumeri. Its most common names are pita, pinuella, 
pinguin, and silk-grass, though "pita" is meaningless, 
and "silk grass" is applied to so many other fibers that 
the name is worthless. The better names are pinuella 
and karatas. 

In the region of southern Mexico, from Oaxaca to 
Vera Cruz where the plant grows in great profusion, 
the fiber is used largely for fine woven textures, where 
strength and durability are essentials, such as hurfting 
bags and various forms of pouches. It is also used for 
sewing thread, and was formerly employed for sewing 
shoes. The fiber is cleaned by hand, and the great 
length of the thin, narrow leaf, which is armed along 
its edges with sharp spines, makes it a tedious opera- 
tion; hence the high price of the fiber. 

I have just been informed by a correspondent in 
Mexico that an effort is being made to clean the leaves 
of the wild pine-apple by machinery, and some fair ex- 
amples of the fiber have been turned out experimental- 
ly, in small quantities, so that future experiments are 
looked forward to with interest. The difficulties in the 
way of machine extraction are largely due to the thin- 
ness and the length of the leaf, a machine powerful 
enough to scrape off the hard epidermis inclosing the 
fiber layer being too harsh in its action, thus injuring 
the fiber. The production of well cleaned, unbroken 
fiber by machinery, and in commercial quantity, would 
no doubt give our manufacturers a new textile which 
might enter into some of the present uses of flax, while 
the peculiar silkiness and the color of the fiber would 
adapt it to the manufacture of many beautiful woven 
articles such as fancy bags, and even belts for summer 
wear. It would doubtless make superior fishing lines, 
and with further preparation and bleaching there is 
no saying but that the fiber might be employed in a 
wide range of woven fabrics of great beauty. Savorg- 
nan, an Italian authority, states that in Brazil and 
Guiana, where a similar (if not the same) plant 
abounds, the fine silky fiber is manufactured into many 
"articles de luxe." In an old work on Mexico a species 
of Bromelia is referred to which is said to yield a 
yery fine fiber six to eight feet long, "and from its fine- 
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ness and toughness it is said to be commonly used in 
belt-making works. It also finds application in the 
manufacture of many articles such as bagging, wagon 
sheets, carpets, etc., besides being a valuable material 
for making nets, hammocks, cordage, and many articles 
in common use." This undoubtedly refers to the com- 
mon form of Bromelia which is the subject of this 
article. 

A species of shorter-leaved Bromelia grows in Para- 
guay and Argentina, producing a somewhat similar 
fiber, which is known as Caraguata, the product of 
Bromelia argentina. The filaments from this species 
are rarely longer than four feet, and while the fiber 
is soft and strong, it does not compare with the pin- 
uella fiber from the region of. Oaxaca, Mexico. In "The 
Capitals of Spanish America," by William B. Curtis, 
(page 638) a beautiful lace called "Nanduty." made 
by the women of Paraguay, is referred to. The fibers 
employed are described as very fine, and as soft and 
lustrous as silk. "Lopez had his chamber walls hung 
with this lace, on a background of crimson satin, and 
the pattern was an imitation of the finest cobweb. It 
is said to have required the work of 200 women several 
years to cover the walls." The name "pita" has been 
given to the fiber used in the manufacture of this lace, 
and the name, taken in connection with the description 
of the fiber given above, would seem to indicate that 
it was derived from a wild pine-apple, or Bromelia. 

Bromelia fiber is closely allied to the famous pifia, or 
pine-apple fiber of the Philippines, from which are manu- 
factured such marvelously beautiful textures — such as 
fabrics fit for ball dresses, and handkerchiefs of gossa- 
mer fineness. There is little doubt, with as careful 
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BROMELIA FIBER AS IT GROWS IN MEXICO. 

preparation, some of the wild pine-apple fiber might be 
employed in the same manner. 

The plant shown in the illustration was photo- 
graphed in the old Borda garden of Cuernavaca, Mex- 
ico, where it is known as the pifiuela. The masses of 
leaves in front have been broken off, and only those 
in the center show the full length. In British Hon- 
duras the leaves are said to grow from 5 to 15 feet 
in length. 

m < » 1 m 

The rusts of cereals in damp seasons often destroy 
these crops or greatly reduce the yield and quality of 
the grain over immense areas, thus causing serious loss 
and suffering, and often famine. Many species of rusts 
have been discovered, some more destructive than 
others. The parasites causing the disease have been in 
some cases carefully studied, but much of their life 
history and habits remains yet to be learned. One of 
the most important facts discovered is that some of 
the most destructive forms, like the black rust of wheat 
(Puccinia graminis), have several distinct stages, for- 
merly believed to be entirely separate fungi and to 
have no connection with each other. When De Barry 
found, however, that the cluster-cup rust of the . bar- 
berry was. a stage of the wheat rust and that the wheat 
was infected from the spores of the barberry rust a 
common observation of farmers was explained, namely, 
that wheat rust is most severe near barberry hedges. 
Laws were passed requiring the destruction of bar- 
berry hedges, and this particular form of wheat rust 
was then greatly reduced. The investigation also de- 
monstrated that the black-rust stage on wheat could 
not infect the plant directly, but could infect the bar- 
berry, producing the cluster-cup rust of that plant. The 
spores of the barberry rust were found not to infect 
the barberry, but the wheat plant, producing first the 
form known as the red rust on the leaves and develop- 
ing later on the same plant into the black rust. 



The Coiled Spring Problem. 

To the Editor of the Scientific American: 

In the late discussion as to what becomes of the 
coiled spring's energy when it is dissolved in acid, it 
has seemed to the writer that one point has been over- 
looked; namely, that the amount of heat liberated by 
the oxidation of the iron is so great, as compared with 
the heat equivalent of the stored mechanical energy, 
that no calorimetric method would be capable of meas- 
uring this additional heat. 

A specific case may serve to make this plain. If a 
spring weighing 500 grammes is dissolved in acid, the 
oxidation of the iron will liberate 791 large calories 
(kilogramme-centigrade heat units). .Although the 
writer has no acurate data of the stored energy in a 
coiled spring of the above weight, yet it would seem 
that 20 kilogramme-meters would be a rather liberal 
allowance. This amount of energy is equivalent to 
0.0468 large calorie, or less than one ten-thousandth of 
the heat liberated by the oxidation of the iron. 

While as a matter of theory it is apparent that the 
stored energy of the coiled spring must reappear as 
heat, yet the foregoing example makes it evident that 
it would be difficult, if not impossible, to demonstrate 
the fact. Greenleaf W. Pickard. 

Amesbury, Mass., January 8, 1906. 



Safety on Railroads. 

To the Editor of the Scientific American: 

Public sentiment in favor of the block signal has 
been thoroughly aroused of late, as a result, of the 
alarming frequency with which serious accidents have 
occurred on our railroads. The general adoption of 
this form of safeguard is a step in the right direction, 
and it is to be hoped that it will be made compulsory 
throughout the country. 

While the block signal is capable of a high degree 
of development, it usually takes the form of a simple 
visual signal, and as such is open to the serious ob- 
jection common to all visual signals, that it has no 
power to enforce obedience to its behests. The method 
of controlling our great modern trains entirely by 
human agency, depending for guidance upon colored 
lights and movable semaphore arms, is absurdly primi- 
tive and ineffective. The all-important question as to 
whether the signals are to be obeyed or not depends 
absolutely on the engineer, who, like the rest of us, is 
subject to all the frailties of mankind. He forgets and 
becomes confused; his attention may be distracted at 
a critical moment; he may sleep or even die at his 
post, as has actually occurred several times within a 
few months; he sometimes does what is worse, de- 
liberately "runs" signals to save time. 

In view of these conditions, the writer desires again 
to urge the compulsory use of the automatic stop or 
"tripper," in connection with the block signal, as the 
only way in which a strict regard for the latter can be 
enforced. This must in no way be taken as a sugges- 
tion to relieve the engineer of any of his present re- 
sponsibility. He should devote his entire skill and 
energy to the safety of his train, but his efforts should 
be supplemented by automatic devices, which will make 
it physically impossible for him to pass a danger signal 
whether he will or not. 

The principle of automatism in safety appliances is 
recognized as an essential in modern mechanical sys- 
tems, and may properly be regarded as a fundamental 
principle of safety. How the railroads have been per- 
mitted to ignore it in the matter of stopping trains is 
difficult to understand. 

The reprehensible practice in vogue on many roads 
of regarding block signals, spacing signals, and time 
fuses as merely cautionary or informatory, and of run- 
ning trains until the actual obstructions are encoun- 
tered, deserves severe condemnation. It is a mercen- 
ary subterfuge to gain time at the expense of safety, 
and ought to be treated as such. A certain minimum 
distance between trains should be preserved in the 
interests of safety, and nothing should justify any 
encroachment upon this margin. A train arriving at 
an' opposing block signal ought to be required to .stay 
there until the block is cleared, even if a few minutes 
are lost in consequence. The saving in time should 
be effected by keeping the track clear, and not by dis- 
regarding danger signals. 

The contention of the railroads, that their traffic 
could not be handled were trains required to stop at 
block signals, is not worthy of serious consideration. 
When reduced to plain language, it means simply that 
the earning capacity of the road would be somewhat 
diminished if danger signals were always regarded 
as they should be, and the practice of stealing time at 
the expense of safety were abandoned. 

The block signal should be installed on every rail- 
road, and a proper regard for it should be enforced 
by the law backed by the automatic stop. 

Willard P. Gerrish. 
Harvard College Observatory, Cambridge, Mass., Jan- 
uary 1, 1906. 
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A CHAIR DESIGNED FOB THE PREVENTION OF 

SEASICKNESS. 

The cures or preventives for seasickness which have 
been proposed are almost without number. The ma- 
jority of them, however, attempt to counteract the 
unhappy effects of the ship's movement by the use of 
drugs or chemicals, while the methods employing me-" 
chanical means are not so numerous. A novel device 
has recently been added to the latter category; and 
while its promoters do not claim to cure seasickness 
by means of the apparatus, they do claim that they 
are able to prevent that unpleasant malady during 
the time that the traveler makes use of the mechan- 
ism. The apparatus is the invention of Dr. Carl Bren- 
del, of Tschupackowka, Russia, and is being experi- 
mented with by a prominent German electrical firm. 

The invention, which is by no means confined to the 
form of apparatus shown in the accompanying illus- 
trations, consists essentially in making the movements 
of the ship when pitching, rolling, heaving, and set- 
ting less felt by the passengers, by providing special 
chairs, couches, or a whole platform forming part of 
the deck, and giving to these, either by machinery or 
by hand, short up and down movements. Consequently, 
as the long movements of the vessel are thus changed 
into a great number of short motions, which are con- 
stantly interrupted by brief movements in an opposite 
direction, the causes producing seasickness are coun- 
teracted. The form of device illustrated in the en- 
gravings consists of a chair with the seat movably 
arranged with respect to the legs, arms, and back. The 
short up and down movements are given by a small 
electric motor located between the legs of the chair, 
and connected by means of a belt with an eccentric 
actuating the seat. The speed and intensity of the 



common a belief that the well-nourished body is the 
most healthy and best able to resist disease, and that 
a large fat deposit in the tissue is an evidence of good 
general nutrition, 

"Our food," says the doctor, "is made up of proteids, 
fats, and carbohydrates. The proteid or albumen, both 
animal and vegetable, is the tissue builder. Relatively, 
a larger amount of proteid is required for the grow- 
ing individual, pound for pound, than for the adult. 
The fats and carbohydrates (sugars and starches) com- 
prise the fuel of the body, and supply the necessary 
heat and keep the machinery going." 

Dr. Billings cites the standard of Carl Voit, of 
Munich. Voit considers that a normal man of an aver- 
age body weight of 150 to 165 pounds, doing a moderate 
amount of work, requires daily 118 grammes of pro- 
teid, 55 grammes of fat, and 500 grammes of carbo- 
hydrates. This gives a total food value of about 3,000 
calories, and will maintain the body in a good physical 
condition. 

The fate of the elements, when taken into the body, 
we are told, is as follows: "Fats and carbohydrates, 
when oxidized in the body, are ultimately burned to 
simple gaseous products, that is, carbonic acid and 
water. Consequently, the waste from these food prod- 
ucts is quickly thrown out of the body without result- 
ing harm to any of the tissues. If such products are 
taken in excess, the harm which results will be chiefly 
in the deposits of fats in an undesirable amount, which 
would render the body gross and unwieldy. A too large 
amount taken is very apt to clog the alimentary canal, 
overfatigue the digestive organs, and may undergo 
abnormal fermentation. 

"The waste products of proteid foods, when assimi- 
lated, consist of crystalline nitrogenous products, 



need of nitrogen is very small, as it is limited to the 
actual building up of the cell bioplasm. It is not neces- 
sary to store it in the body, because an excess of 
nitrogen is always furnished with the food. A larger 
nitrogen intake than is necessary to meet the needs 
of endogenous metabolism will lead only to an increase 
in the elimination of urea." 

It is stated that the organism, at any time, may be 
made to store up fats and carbohydrates, if an excess 
over the requirements is taken. An excess, however, 
may overburden the digestive organs and cause abnor- 
mal fermentation. Too large a deposit of fat may ren- 
der the body unwieldy, and may infiltrate and physio- 
logically embarrass the muscles and viscera. 

The author draws the conclusion that the so-called 
standard diets are unnecessarily rich in proteids. "It 
is necessary to supply protein in the food," says he. 
"in sufficient amount to provide liberally for the endo- 
genous or tissue metabolism and to maintain a reserve 
protein in solution. If the blood is in need of tissue 
builders, the organism can rapidly assimilate large 
amounts of nitrogenous food. This is clearly shown 
in emaciated conditions following fevers, surgical oper- 
ations, etc., for during convalescence there is often a 
ravenous appetite and a rapid increase in weight and 
strength with a corresponding retention of nitrogen. 
. , . The growing individual and the emaciated con- 
valescent only can utilize a large nitrogen intake and 
retain it. The difference in the dietary of grown nor- 
mal individuals will consist mainly in the fuel foods — 
the fats and carbohydrates." 

Dr. Billings contends that the achievements of the 
Japanese on a diet chiefly carbohydrate is sufficient 
proof that a high efficiency, both mental and physical, 
may be maintained on a low proteid and full fuel diet 
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movements can be regulated between considerable lim- 
its by means of suitable devices incorporated in the 
mechanism. 

The chair, which was brought to this country by 
R. and W. Otto, was extensively tested on a recent 
voyage of the Hamburg-American liner "Patricia." A 
number of passengers, who were badly upset by the 
pitching of the ship, tried the device, and declared 
that while they were in the chair, they felt no symp- 
toms of illness, but when no longer using it, the sea- 
sickness in some cases at once returned, although not 
in others. 

The chair has been tried on the English Channel 
steamer "Peregrine" between Hamburg and Harwich, 
and on the Hamburg-American mail steamer "Patri- 
cia." 



Some New Ideas About Food. 

The important question of the physiology of nutri- 
tion is fully considered by Dr. Prank Billings in a 
recent issue (November 4) of the Journal of the Ameri- 
can Medical Association. It is especially important 
to the physician, for without a clear idea of the subject 
he cannot prescribe a proper dietary for the well or 
sick, nor can he clearly understand the result from 
malnutrition. 

According to the author, it is the belief of the lay- 
man and of many physicians, too, that the chief nutri- 
tion of food consists of the proteids, and that meat, 
especially, is looked upon as the food which affords 
strength and sustained effort. Among Europeans and 
Americans especially meat eating is very prevalent, 
chiefly for the reasons given above. Besides this, the 
palate is pleasantly excited by rich animal foods, and 
in consequence a larger amount is taken. It is too 



which ultimately pass out of the body, chiefly through 
the kidneys. Before their elimination from the body 
these crystalline elements, which are in some instances 
toxins, float about through the body, and may exercise 
a deleterious influence on the organism, either general 
or local. The literature is full of theories on the dis- 
eases due to many of these crystalline products, chiefly 
uric acid, urea, etc. All who are acquainted with these 
facts have recognized the importance of restricting the 
formation of the deleterious crystalline waste products 
by limiting as far as possible the amount of proteids 
taken into the body." 

Until recently it has been the belief that the nitro- 
genous equilibrium of the body could not be maintained 
on a less amount of proteids than that given in the 
standard diet of Voit and others, but of late far-reach- 
ing experiments have been made on the physiology of 
nutrition and of metabolism of the body, which practi- 
cally revolutionize the ideas held by most physiologists. 

Reference is made to experiments conducted by Prof. 
R. H. Chittenden, of Yale University, that demon- 
strated conclusively that men from all classes of indi- 
viduals, in regard to mental and physical work, could 
meet all ordinary requirements of mental and physical 
labor with a high efficiency on an intake of proteid 
food far below that of the standard diets. It was 
found, too, that in the reduction of the proteid it was 
not necessary for these individuals to increase very 
much, if at all, the amount of fats and carbohydrates 
to maintain themselves in good condition. 

Attention is called to the evils of insufficient mastica- 
tion which entails an enormously increased work on 
the digestive organs. 

"An excess of proteid in the food," the doctor tells 
us, "is not stored up in the body as such, for the actual 



The question whether a large proteid diet is not only 
unnecessary but also detrimental is answered by the 
doctor in the affirmative. "The continued excessive use 
of protein," says he, "may lead in time to the accumu- 
lation of a larger amount of reserve protein than the 
organism can maintain in the fluid media. The con- 
tinuous unnecessary supply of unorganized reserve 
material may weaken one or all of the living tissues. 

"We are creatures of habit. With palates craving for 
new sensations, and the prevalent belief that hearty 
eating promotes health and strength, it is no wonder 
that we eat too much. It is proper, too, that the pleas- 
ure of the palate should be gratified. The pleasure 
which eating affords promotes digestion. Bolting does 
not permit proper enjoyment of food. Thorough masti- 
cation undoubtedly makes the palate more discriminat- 
ing, and serves as a check to overindulgence." 



In the course of the operations for restoring the 
foundations to the cathedral at Winchester, England, 
the excavators discovered some interesting relics of the 
Roman occupation. Thirteen vases and lamps were 
unearthed. One piece was an excellent specimen of 
pottery, intact and in perfect preservation. The lamps 
are of the type known as "the lamp of learning," and 
resemble in shape a gravy boat with a spout at one 
end, from which the wick protrudes, and a handle at 
the other. The vessels are made of iron, and though 
discolored with age were perfect, and, considering their 
long burial, in an excellent state of preservation. As 
the cathedral dates from the year 1070 — the early Nor- 
man period — these relics were evidently buried before 
the pile was contemplated, and are determined by anti- 
quarians as belonging to the period of the last Roman 
occupation of Britain. 
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A NEW COMPOSING MACHINE. 
The announcement that a new typesetting and com- 
posing machine has been invented, is not calculated to 
arouse the interest that such an event produced fifteen 
years ago. Scores of composing machines have been 
devised in recent years, and of these only a very few 
have stood the test of actual practice. But the state- 
ment that a typesetting machine had been produced, 
which will cover a field distinctively its own, and one 
which has heretofore been impossible of attainment, 
certainly demands investigation. The machine which 
makes this ambitious claim is a simple bit of mechan- 
ism, but little larger than a sewing machine, as will be 
seen by a glance at the accompanying engravings, and 
the field it essays to cover is the casting and compos- 
ing of advertising matter. It is well known that in 
advertisements, the main purpose of which is to catch 
the eye, certain words must be emphasized by the use 
of italics, full-faced type, and the like. This requires 
the use of a number of fonts. Some of the single-type 
machines at present in use are arranged to permit of 
a change from Roman type to italics, but for any 
further changes a new matrix magazine must be fitted 
to the machine, an operation requiring so much time 
that it is entirely out of the question to think of mak- 



faces matrices of a certain unit's width, arranged in 
single column, and each face of a bar carries matrices 
of a different font. To change from one font to an- 
other, it is merely necessary to operate a lever, which 
turns the bars over in their bearings, so as to present 
the desired face to the operative position. The opera- 
tion of the machine can be traced in the accompanying 
drawings, When a key of the keyboard is struck, it 
releases one of the matrix bars 1, which slides over 
its respective mold 2, and when the desired matrix 
reaches the mold, the bar is stopped by a pin selected 
by this key. Both the release of the bar and the rais- 
ing of the stop pin is effected electrically by means of 
electro-magnets. As soon as the desired matrix reaches 
the mold, a magnetic clutch is actuated, which couples 
the cam shaft 3 to the driving pulley, and the casting 
mechanism is set in operation. The type metal is in- 
jected into the mold from the bottom by a plunger, 4. 
The mold is kept cool by a water jacket, so that the 
metal instantly hardens. The sides of the mold are 
then withdrawn through the open channel thus formed, 
and the type is pushed laterally into a word magazine, 
5, at the rear. These operations are performed by a 
single turn of the cam shaft, which, just before com- 
pleting its rotation, draws the matrix bar to its origi- 



ejected from the mold and pushed with the words into 
the galley. The entire line is thus composed and com- 
pletely justified. As it enters the galley, a latch, 8, is 
sprung, which throws the "follower" mechanism into 
engagement with a cam 9. The follower 10 pushes the 
line ahead just far enough to permit the next line to 
be assembled in the galley. When the last line has 
been composed a special key is touched, which causes 
the follower mechanism to act while the rest of the 
parts stand idle. The working model of the machine, 
from which the accompanying photographs have been 
taken, is somewhat crude, as viewed from a mechan- 
ical standpoint; but these are merely matters of de- 
sign, and can be easily remedied. That the principles 
of the invention are sound and commercially practica- 
ble, is evidenced by the operation of even this crude 
first model. A new set of plans is being drafted for 
an improved machine, which will be far more com- 
pact than the present model, but no changes will be 
made in the general system of operation. The ma- 
chine as at present constructed is composed of but 200 
pieces, as against 1,800 parts in one of the most suc- 
cessful composing machines now in use. The sim- 
plicity of the little compositor and caster will permit 
of its being manufactured at a very low cost, bringing 
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Section Taken Longitudinally Through Center of the Machine. 



End View of the Machine. 





View of the Underside Showing Simplicity of the Cam Shaft. 

A NEW COMPOSING MACHINE. 



General View of the Composing Machine. 



ing the change for a word or even a paragraph of dif- 
ferent-faced matter. For this reason, advertising mat- 
ter is set by hand, making the cost of ad. composition 
disproportionately greater than that of the reading 
matter of a paper. The new machine intends to rem- 
edy these conditions; and in support of its claims, it 
may be stated that its matrix magazine comprises four 
different type faces, any one of which can be brought 
into operative position by the mere touch of a lever. 
Nor is the machine limited to four fonts; for it may 
carry six or eight different type faces without any 
further complication of the mechanism. And then, if 
desired, the matrix magazine may be removed and re- 
placed with another of an equal number of fonts in 
less than two minutes. This time would include the 
changing of the molds to accommodate a different 
thickness of type body. However, even without chang- 
ing his magazine, the operator has at his immediate 
command an ample variety of type faces, which can 
be introduced at will with scarce a moment's inter- 
ruption. This result is effected in a remarkably simple 
manner. The magazine is composed of six bars of 
square cross section. Each bar carries on its four 



nal position by means of cam 6, and breaks the circuit' 
of the magnetic clutch disconnecting the shaft^and 
pulley. The casting action, which from this 'descrip- 
tion may seem quite complicated, is, as a matter of 
fact, very simple, and it takes but an instant of time. 
Before the operator can strike the next key of a key- 
board, the whole operation is performed, and the var- 
ious parts are returned to their normal positions, ready 
to cast another type. The word magazine is provided 
with a number of compartments, in which the types 
of each word are separately assembled. As soon as a 
word is completed, a key is struck which shifts the 
magazine to bring another compartment into line with 
the type ejector 7. The second word is then assembled 
in this compartment, after which the magazine is 
asrain shifted to receive the third word. And so the 
casting and setting continues until a sufficient number 
of words have been assembled to form a line. An 
automatic counter on the machine shows how many 
units the line still lacks of being completely filled, and 
indicates how wide the spaces must 'be between the 
words. The operator then touches the specified space 
key, and as the spaces are cast they are successively 



it within reach of the small jobber and the country 
newspaper. The inventors of this machine, Messrs. J. 
R. and G. A. Pearson, have thus succeeded in killing 
two birds with one stone; for while their original pur- 
pose was to cheapen and expedite the work of the "ad. 
rooms" of our large daily newspapers, they have also 
come to the rescue of the small printer, who cannot 
invest in any of the existing composing machines 
owing to their prohibitive price, and who has long 
been struggling in an unfair competition with his more 
prosperous neighbors. It is not the purpose of the in- 
ventors to compete with composing machines now on 
the market, but it is expected that the large printing 
houses will find the new machine a useful adjunct to 
their plants, and the small printers will be enabled 
to turn out four times as much work as has heretofore 
been possible with hand compositors. 



Work is under way on the construction of 50.66 miles 
of second main line from Sherman, 111., northwest to 
Bloomington, on the Chicago and Alton Railroad. This 
will, when completed, give the Chicago and Alton a 
double line from Chicago to lies, 187.2 miles. 



74 



Scientific 



HISTORICAL FHOTOGRAPH FROM THE SEA OF 
JAPAN. 

In the national art galleries are to be found many 
notable paintings depicting critical scenes in the 
decisive battles of the world. As these paintings 
were made from descriptions furnished by eye-wit- 
nesses, they are in the nature of things largely im- 
aginative, and therefore may be no nearer the real- 
ity than the scene which is conjured up by any one 
who reads an account of the episode in any authen- 
tic history. 

The advent of the camera, however, has made it 
possible for the contemporary public and all future 
posterity to look upon decisive events in modern 
warfare with the very eyes, as it were, of the partici- 
pants; and the late war has furnished not a few 
thrilling pictures of this kind. 

Unquestionably the most striking of these is the 
snapshot of the momentous surrender which closed 
the great naval battle of the Sea of Japan. Thanks 



of the ship is terrible. The steel partitions are 
smashed, the gangway is broken, the stanchions are 
wrecked, and gear of various kinds litters the decks 
and alley-ways. 

Although the battleship "Iki" (formerly the 
"Nikolai I.") had her forward bridge shattered, one 
of the main guns in the fore-turret so much damaged 
as to be of no more use, and the fore port side re- 
ceived several shots, her general condition is not so 
terrible as that of the "Iwami." She took part in 
the great naval review with some other captured 
ships such as the "Sagami" ("Peresviet"), the "Tan- 
go" ("Poltava"), the "Mishima" ("Apraxine"), the 
"Okinoshima" ("Seniavin"), etc., on the 13th instant 
in the Bay of Tokio. But on the whole, the "Iki'' 
will not make a very valuable addition to the Jap- 
anese navy, unless it is thoroughly reconstructed. 
One of her officers told me that it will cost a great 
deal to make her of any use for fighting purposes, 
and also to make her fit for our crew to live in. The 





■Note the broken chase of forward 12-inch rifl 

Battleship " Orel " (Now the " Iwami 




Note huge hole made by Shimose explosive shell. 

Port Side and Boat Deck of the " Orel. 



Wreckage on the Bridge Deck of the " Orel." 



to the presence of mind of the chief engi- 
neer of the Japanese battleship "Asahi," we 
are enabled to publish the accompanying re- 
markable photograph of the final act of the 
drama, in which the four surviving Russian 
ships were enveloped by twenty-seven war- 
ships under Admiral Togo. The date of this 
event is May 28, 1905, and the place near the 
Liancourt Rocks in the Sea of Japan. 

We are indebted for this historic photo- 
graph and the views of the work of high-ex- 
plosive shell on the "Orel" to Mr. Saito 
Tsunetaro, of Tokio, who writes as follows: 
To the Editor of the Scientific American: 

Being a constant reader of your admir- 
able magazine, it has been my fortune to 
know that you have always paid particular 
attention to the course of the Russo-Japanese 
war. In your articles on the war, which 
never failed to arouse a keen interest in 
your Japanese readers, you occasionally, or 
rather often, accompanied them with beauti- 
ful illustrations, which greatly enhanced 
their interesting features. Hence it has oc- 
curred to me that although the war has been 
brought to a close by the noble effort of 
your great President, yet a few accompany- 
ing photographs, relating to the last stage 
of its naval operations, may not be out of 
place in your magazine. This is the reason 
why I have been induced to submit them to 
you. 

One of the photographs represents the bat- 
tleship "Iwami" (formerly the "Orel") in 
the naval port of Maizuru. She is one of 
the four Russian warships that surrendered 
off the Liancourt Rocks on the 28th of May. 
She was hit by forty large shells above the 
water-line, and sixty smaller projectiles; 
while the superstructure, upper works, and 
upper decks are riddled by shell, steel frag- 
ments, and splinters. The port forward 
12-inch gun is smashed ten feet from the 
muzzle by a shell. The fragment of the gun 
went over the bridge, smashing the rail 
and carrying away the breech of a 12-pound- 
er, finally burying itself in the signal locker 
From the main-deck upward the condition 




Japanese battleship " Shikishima." 
Japanese destroyer " Kamorae," 



Russian coast-defense vessel " Apraxine " 

Small boat carrvine Neboffatofr to Togo. 



Japanese armored cruiser " 



This Extraordinary Snapshot Was Taken by Chief Engineer Sehi, of the Battleship "Asahi," a Davit of Which Vesf 

THE FINAL SCENE IN THE 
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md the large holes made by high-explosive shell. 
in the Japanese Naval Port of Maizurn 



ship is remarkable for want of accommodation for 
the blue-jackets, while it furnishes spacious and 
comfortable quarters for the officers. That she had 
been overladen with coal is clearly demonstrated by 
the water-line. The photograph which represents a 
part of the boat-deck of the "Iwami," gives. an idea 
of how deadly is the effect of the Shimose explosive. 
Another photograph gives a view of some big holes 
made on the port side of the "Iwami," and it 
also shows a part of her boat-deck. Of great inter- 
est is the photograph which gives the front view 
of the fore-turret of the "Iwami," showing one of 
her 12-inch guns smashed ten feet from the muzzle. 
The largest photograph was taken at the time 
when Admiral Nebogatoff surrendered on the 28th 
of May, by Chief Engineer Seki of the "Asahi," a 
davit of which is visible on the left of the photo- 
graph. The first-class Japanese torpedo-boat "Ka- 
mome" is nearest to the "Asahi." Farther on to that 
side of the "Kamome," and almost parallel to her, 



is the battleship "Shikishima," with, her three fun- 
nels. To the right of the "Shikishima," but farther 
on, is the "Apraxine." Almost in a line ahead of 
the "Kamome" is the small boat in which Admiral 
Nebogatoff and his staff are making for the "Mi- 
kasa," to confer with Admiral Togo in regard to the 
terms of surrender. In the middle of the picture, 
and fading in the distance, is the armored cruiser 
"Asama." The most conspicuous ship on the right 
of the picture is Admiral Nebogatoff's flagship 
"Nikolai I.," from the mainmast of which is flutter- 
ing the signal of surrender. As this was not noticed 
at first by the Japanese, the Russian sailors hoisted 
the ensign of the Rising Sun over that of Russia on 
the mainmast. Over the stern of the "Nikolai I." is 
seen the Japanese torpedo-destroyer "Shinonome." 
This picture is, therefore, to be looked upon as an 
Integral part of the scene where the four Russian 
ships, the "Orel," the "Nikolai I.," the "Apraxine," 
and the "Seniavin," were enveloped by twenty-seven 





Front View of Pore Turret of " Orel," Showing 1 2-Inch Rifle 
Broken Off 10 Feet from Muzzle. 



View on Upper Deck of the " Orel," Showing Wrecked Gangways, Ladders and Boats. 
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Leama." 



Admiral Nebogatoff's flagship "Nikolai t." with Japanese ensign flying over that of Russia from the gaff in token of surrender. 

Japanese destroyer " Shinonorae 1 , 



Japanese warships under Admiral Togo. 
Saito Tsunetaro. 
The Imperial Fisheries Institute, Btchujima, 
Tokio, November 18, 1905. 



el is Seen at the Leit of the Picture, as Admiral Nebogatoff Was Proceeding to the " Mikasa " to Arrange Surrender, 
iATTLE 07 THE SEA OF JAPAN. 



Turbine Blades. 

In a paper on the construction of turbines 
read to the Institution of Engineers and 
Shipbuilders in Scotland recently by Mr. E. 
M. Speakman, it was stated that the material 
of which blades are usually made is a mix- 
ture of cheap brass containing 16 per cent 
of copper and 3 per cent of tin. Alloys con- 
taining zinc are extremely unreliable for 
high temperatures, but blades containing 
about 98 per cent of copper have been found 
very satisfactory for use with high super- 
heats. More recently a material containing 
about 80 per cent of copper and 20 per cent 
of nickel has been adopted, and this is un- 
doubtedly the best blading material existing. 
Steel blading, drawn in the same way as the 
usual brass section, has been used in the 
United States with fairly good results. The 
process of drawing turbine blades gives an 
extremely tough skin to the metal used, not 
only increasing the tensile strength, but 
greatly decreasing the chances of erosion. It 
seems probable that the usual calking piece 
now adopted will be discarded in favor of a 
machine-divided strip into which the blades 
may be fitted and instead of the slotting, wir- 
ing, lacing and soldering process at the tip, 
a similar machine-divided shroud will be 
used. This will give a far stronger construc- 
tion and will enable finer clearances and bet- 
ter workmanship to be obtained, at the same 
time considerably reducing the cost of manu- 
facture and the risk of blade stripping. The 
chief causes of the latter may be set down 
to bad workmanship in fixing the blades, de- 
fective blade material, excessive cylinder 
distortion — this probably the most fruitful 
cause and a serious one, being due to bad 
design — whipping of turbine spindles (also 
due to bad design or bad balancing), wear of 
bearings, which is very remote, and the intro- 
duction of extraneous substances such as 
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water or grit. In fact, blade stripping may be said to 
occur generally from preventable causes. Small vibra- 
tions of very high frequency occasionally set up an ac- 
.tion in certain rows of responsive length that fatigue 
the blade material and cause the loss of blades without 
any fouling at all. 



IMPROVED CUSHION SOLE FOR SHOES. 

Pictured in the accompanying engraving is an im- 
proved cushion sole for shoes which avoids the prin- 




IMPROVED CUSHION SOLE FOR SHOES. 

cipal faults of cushion soles as heretofore made, 
namely, the wrinkling or puckering of the sock lining 
along the edges, or the forming of troublesome seams. 
At the same time " all the valuable features of a 
cushion sole shoe are preserved. Dampness does not 
penetrate the sole, and the foot is kept perfectly dry, 
thus preventing colds, pneumonia, and kindred sick- 
nesses. The sole also yields to the various move- 
ments of the foot, giving a soft, comfortable tread, 
reducing friction, and thus effecting a saving of the 
stockings, as the surface on which the foot rests is 
perfectly smooth, owing to the very ingenious process 
by which the cushion sole is made. The improved 
sole comprises a sock lining, consisting of an upper 
layer of duck and a lower layer of leather cut to 
the shape of a shoe sole and sewed along their 
edges. The duck layer is slit along the center line 
and the sock lining turned inside out so that the 
leather layer, D, is uppermost and the duck layer, 
E, laps under with the seams turned inside. A 
cushion sole, G, and an insole, B, with the usual 
lipped or channeled edge, are slipped in between the 
layers D and E, as shown in the cross-section view. 
The welt and the upper are now sewed to the insole 
through the layer E, thus securing "the sock lining to 
the shoe. The lining, E, is raised to allow the stitches 
to be located in the channel at the insole. The channel 
flap is then trimmed in the usual .way, cutting off the 
surplus portion of the lining, E; after which the out- 
sole, A, is secured to the welt. The Cummings Com- 
pany, of Worcester and Boston, Mass., owns the patent 
on the process of making the sole. 



AN IMPROVED FORM OF TELEPHONE INSTRUMENT, 

A great fault of the telephone as commonly con- 
structed is the fact that one must hold the receiver to 
the ear with the hand, thus interfering with one's free- 
dom and hampering the taking of notes, jotting down 
memoranda, etc. Furthermore, if the conversation is 
long, or if there is any material delay in making con- 
nections, as in long-distance communication, it be- 




comes very tiresome to hold the receiver to the ear. 
In the accompanying engraving we illustrate- a tele- 
phone instrument of improved construction, which aims 
to overcome these objectionable features. Both the 
transmitter and the receiver are combined in a single 
instrument, the receiver being provided with a horn 
that can be brought to operative position against the 
ear, in which position it will remain without being 
held by the hand. The act of raising the horn con- 
nects the instrument with the line circuit. Our en- 
graving shows a section through the upper part or 
head of the instrument. At A is a permanent com- 
posite magnet which carries a core B. On the latter is 
the coil G, which operates the receiving diaphragm. 
The receiving horn is secured to a shell in which the 
magnet is incased. A pair of contact fingers. E are 
carried by the shell. When the horn is swung up to the 
receiving position the shell is turned, bringing the 
fingers into contact with the plate F, and thereby com- 
pleting the electrical circuit of the coil G. To prevent 
vibration of any sort from affecting the receiver, the 
entire shell which carries the magnet and diaphragm is 
inclosed in a casing of soft rubber G. This is particu- 
larly important in long-distance instruments, which 
are very delicately adjusted and are affected by the 
slightest vibrations. The mouthpiece of the transmit- 
ter is shown at H, with the diaphragm at J, and the 
carbon microphone at E. The wires L lead to the 
ringer, which is not shown here, but may be attached 
directly to the instrument, if desired. The mouthpiece 
H may be turned to any angle to suit the convenience 
of the user. The principal advantage of the instrument 
will be found in the fact that it is not necessary to 
apply the ear directly to the receiving horn; for the 
latter, owing to its form, concentrates the sound 
waves, projecting them in a single direction. In call- 
ing up a number one need merely remain in the vicin- 
ity of the horn, and after the connection has been 
made he may carry on a conversation over the tele- 
phone without holding his head at any set position, 
and with his hands perfectly free to handle papers or 
take down notes. If the conversation is private, he 
may apply his ear directly to the horn. The outer end 
of the horn, it may be observed, is formed with a swiv- 
eled section, which will adjust itself closely against the 
ear. Owing to the use of a horn, that muffling of the 
sounds which results when a receiver of the ordinary 
type is held tightly against the ear, is avoided. Mr. 
S. P. Levenberg, 4388 Park Avenue, New York city, 
is the inventor of this improved instrument. 



Brief Notes Concerning Patents. 

The invention of a means for preventing the habit 
of snoring appears ingeniously handled in a recent 
device which consists of a flexible plate or mouthpiece 
adapted to be held between the lips and in contact 
with the teeth and gums when sleeping. The plate is 
provided with a check-valve adjusted to regulate the 
amount of air admitted to or expelled from the lungs 
through the mouth. The mouthpiece is elliptical and 
conformable to the shape of the mouth, and is formed 
of rubber, canvas or cloth. The plate is furnished 
with a flap-valve, which normally closes an opening 
formed therein, the valve being adapted to prevent 
ingress of air into the lungs through the mouth and 
to permit a small quantity to be expelled through the 
opening in the act of exhaling. By the valve opening 
outwardly air is compelled to enter through the nose 
passages, thereby preventing vibration of the uvula. 
If for any cause nose breathing is too difficult, the 
plate may be reversed, thereby admitting air, but an 
amount insufficient to cause vibration. The device if 
successful in obviating harsh nasal sounds, will be 
credited also with keeping the mouth from becoming 
dry and parched, cleansing the nasal passages and 
maintaining proper purification of air and its correct 
temperature. Mouth breathing entails a loss of forty 
per cent of that warmth so highly essential to the 
lungs. 



AN IMPROVED TELEPHONE INSTRUMENT. 



CLOTHES-LINE SUPPORT. 

An improved clothes-line support has just been in- 
vented which is so arranged as to permit a person to' 
hang clothes without having to reach out of the win- 
dow. The device, which is conveniently attached ' to 
the window frame, is swung into the room while the 
clothes are being hung on or removed from the line, 
after which the support may be swung out of the win- 
dow, permitting the latter to be closed. The inven- 
tion comprises a bracket formed ' with bayonet slots, 
which engage screws in the window frame. It can 
thus be readily removed or applied, as desired. Piv- 
oted on this bracket, at the center, is an arm which 
swings horizontally. The arm is preferably formed of 
two pieces, which are adjustably secured so that the 
device may be extended, as desired. A pulley is mount- 
ed at the outer end of the arm, and the clothes-line 
passes over this pulley, and extends out to another 
pulley on a post or other suitable support arranged in 
the yard. The clothes-line also passes over two pulleys 
journaled on plates, which are hinged to the main 



bracket. A rod carried' by the swinging arm bears 
against these plates, and serves to turn them on 
their hinges when the arm is moved into or out of the 
room. In use the arm is first swung into the room, and 
the lower run of the clothes-line is removed from the 
lower pulley, as shown in the drawing. The clothes 
are then strung on the line, and when the line is filled, 
the lower run is again slipped under its pulley. The 




CLOTHES-LINE SUPPORT. 

arm is now swung out of the window to the dotted po- 
sition illustrated. By having the pulleys arranged in 
triangular position, with the arm pivoted in the base 
of the triangle, it is evident that when the arm is 
swung outward, very little, if any, slack occurs in the 
clothes-line. The rod carried by the arm, by acting 
against the hinged plates, causes the upper and lower 
pulleys to follow the pull of the clothes-line, so that 
the latter is prevented from slipping off. Mr. P. J. 
Sloan, of 19 West 10th Street, Bayonne, N. J., is the 
inventor of this improved clothes-line support. 



ADJUSTABLE WINDOW VENTILATOR. 

Pictured in the accompanying engraving is an im- 
proved window ventilator, which can be adjusted to 
window casings of different widths. The ventilator is 
a box-like structure, designed to project into a room 
from underneath the lower window sash. The frame 
of the ventilator consists of two end boards, as shown 
at A, and three rails which connect these boards at the 
corners. . A strip of sheet metal nailed to the frame 
forms a curved front wall. The rear side of the frame 
is covered with a wire screen, and the upper side is 
left open. Drain holes are drilled in the lower rail to 
permit escape of any water that may enter the ven- 
tilator. The ventilator is made adjustable to the win- 
dow by means of a slide B at each end. The slide con- 
sists of a plate of sheet metal provided with a wooden 
head piece which carries the pins G. The latter slide 
in holes drilled in the ends of the upper and lower rails. 
A spring clip D is fastened to the edge of the head 
piece, and is designed to hook over the inner edge of 
the jamb, as best shown in Pigs. 1 and 3. The operation 
of inserting the ventilator in the window opening is 
quite clear. The sliding members are drawn out to the 
proper distance, and the ventilator inserted against the 
sash, with the clips engaging the jambs. Then the 
sash is drawn down until it meets the upper rail of the 
ventilator. This improved ventilator should be found 
valuable in all public places, such as schools, halls, of- 
fices, and the like, and also in private residences. A 
patent on this invention has been granted to Mr. John 
L. Meeks, 367 Tompkins Avenue, Brooklyn, New York. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Uevices. 

AUTOMATIC ELECTRICAL CONTROLLER 
FOR AIR-COMPRESSOR. — F. D. Ackerman, 
Kendallville, Ind. This apparatus arrests 
automatically the operation of an air-pump 
when a certain d:'„ired pressure has been at- 
tained in a storage -tank with which the pump 
is' connected. The invention is particularly 
intended and adapted for use in connection 
with the air-pump and air-storage tank em- 
ployed in trolley-cars for braking and signal 
purposes, but is capable of general application 
and use. 

RINGER FOR TELEPHONES AND THE 
LIKE. — E. R. Hobbs, Lamar, Col. The inven- 
tion is of particular value on telephone-lines. 
The purpose is to produce a more efficient type 
of ringer provided with various adjustments 
and admitting of a number of distinct uses. 
By combinations of adjustments the armature 
can be made to assume an indefinite variety of 
positions relative to the magnet, and therefore 
serves to greatly increase the utility of the 
ringer when employed in various kinds of tele- 
phony and for purposes independent thereof. 

ELECTRIC WATER-METER.— R. H. Mil- 
ton, Reidsville, N. C. The object of this im- 
provement is to provide a meter in which all 
the registers of the various water-takers may 
be assembled at one central station, and under 
the supervision, inspection, and control of the 
water company or municipal government, while 
the register-actuating devices shall be on the 
premises of the water-takers. 

ANNUNCIATOR, — J. Patten and W. Pat- 
ten, New York, N. Y. T"he invention relates 
to an annunciator or indicating device, the 
indicating parts of which are operated through 
the agency of solenoid-magnets. Preferably 
the inventors provide a plurality of solenoid- 
magnets, the cores of which are connected 
with the indicating devices, and they arrange 
circuit-making devices in connection with the 
magnet so as to cause the core and attached 
indicating device to take either one of three 
distinct positions. 

LIGHTNING-ARRESTEK.— E. S. Moorer, 
Anderson, S. C. If on the ground-plate being 
permanently connected with the ground-wire, 
an electric charge of unusual tension energizes 
either service-wire, the high-tension electricity 
enters the office by way of the service wire and 
immediately leaps across from the bare wire 
to one or more teeth of the plate. For this 
purpose the adjacent bends of the bare wire 
are in juxtaposition with the teeth upon the 
principle that lightning tends to leap from 
points to points. If high-potential and high- 
frequency electricity is prevented leaping from 
the bare wire to the plate, and therefore tends 
to reach the instrument, the discharge-plate is 
magnetized, which tends to retard the flow of 
electricity of high potential and high fre- 
quency, so that tendency of the latter to leap 
over to the ground plate is greatly increased. 



Of Interest to Farmers, 

TRAP-NEST FOR LAYING HENS.— C. B. 

Williams, Ontario, Cal. This novel trap-nest 
will freely admit a hen to the nest, hold her 
confined as long as is necessary, and upon leav- 
ing the nest admit the hen to an adjoining 
compartment, automatically close a door be- 
tween this compartment and the nest and con- 
fine the hen until removed by an attendant, 
thus preventing her from eating the egg, if one 
is laid, and by tagging her test the laying ca- 
pacity of individual hens and of the strain of 
fowls that the trapped one represents. 

PEANUT-PICKER. — F. F. Ferguson and J. 
T. Benthall, Murfreesboro, N. C. In harvest- 
ing peanuts the vines, with the nuts adhering 
in clusters, are plowed out of the ground, 
shaken free of the dirt, and then stacked up. 
This machine is designed to take these vines, 
with their nuts hanging to them, and to pick 
off the nuts and clean them ready for bagging, 
while the vines are discharged over the end of 
the machine in condition to be utilized for 
cattle-feed. 



Of General Interest. 

CLAMr FOR WIRE-STRETCHERS.— D. H. 

Parker, Boston, Ga. The object of the inven- 
tor is to provide a clamp for application to 
mesh or woven wire fabrics or fencing, where- 
by a firm connection can be bad between any 
ordinary stretcher or tension device and the 
fencing. He provides an adjustable device, 
so as to accommodate the same to different 
styles of fencing and to wires of different sizes 
and heights of fencing. Also means for con- 
necting the clamp to the fencing and per- 
mitting of rapid and convenient removal of the 
device. 

BASE F'OR GARMENT-FORMS.— E. T. Pal- 
menberg, New York, N. Y. The object in this 
invention is to provide an improved base for 
garment-forms having feet displaying foot- 
wear and stockings and arranged to permit 
convenient forward and backward adjustment 
of the feet to show more or less of the foot- 
wear, according to the dress displayed on the 
form, and to allow convenient tilting of the 
form, according to the style of dress to be 
displayed. 

CIGAR-PIERCER.— C. Pintz, Budweis, Aus- 
tria-Hungary. This invention relates to im- 
provements in piercers of the kind described in 
the specification of British Letters Patent No. 
6958. According to the present invention the 
piercer in addition to the two tubular mem- 



bers normally held extended by a spring as be- 
fore, comprises a slotted tubular cutter, fixed 
within the rear end of the inner member and 
fitted to slide through a guide-hole in the neck 
of the bell mouth, and a short core : ejector in- 
tegral with a lug passing through the slot in 
the cutter and through a lateral aperture in 
the outer member of the casing, whereby the 
ejector is fixed. 

COMBINED KEY AND LIGHTING DEVICE. 
— J. L. Scanlan, Indianapolis, Ind. It is fre- 
quently difficult to locate the small keyhole for 
a night-latch. One of the objects of this in- 
vention is to so combine the key of a night- 
latch or lock with a lighting device that an 
adjustment of the key preparatory to its use 
will automatically furnish a light adjacent to 
the key, so that the keyhole may be readily 
found and the key inserted therein. 

STEAM-GENERATOR. — P. Stoltz, Berlin, 
Germany. In the present invention the super- 
heater-tubes are mounted in vertical groups be- 
tween the sections or plates and are distributed 
in the same manner as the tubular sections. 
By this means important advantages are ob- 
tained both as regards the operation of the 
superheater and also of the steam-generator, 
which is composed of the plate elements. 

POSITION-FINDER. — H. S. Clark, One- 
hunga, New Zealand. This finder is particu- 
larly for use for coastwise vessels, yachts, and 
vessels in sight of fixed objects, and it can also 
be used for recording positions on land, the 
purpose of the invention being to provide a 
position-finder of simple and inexpensive con- 
struction, having no parts liable to get out of 
order, and requiring no special skill to oper- 
ate it. 

ATTACHMENT FOR FOOTWEAR. — H. C. 
Boice, Hanford, Cal. This improvement has 
reference more especially to attachments for 
footwear and is applicable alike to all forms 
thereof, such as shoes, boots, gaiters, leggings, 
and the like, or such as are ordinarily de- 
nominated in the trade as "full-top" or "high- 
top" in contradistinction to the "lowquarter" 
type, and such also as are formed with an 
opening therein either at front or side, along 
or adjacent to the edges of which are disposed 
eyelets or hooks for receiving and engaging the 
usual lacing-cord for the article. 

SIGNAL. — R. Stanford and P. R. Colpitt, 
Halifax, Nova Scotia, Canada. The invention 
relates to a "flare-up" or pyrotechnic signal 
designed for marine or other 'uses, and it re- 
sides particularly in the special devices for 
protecting the illuminant and firing the same 
at the time desired. The color and intensity 
of the signal will depend upon the character 
of the illuminant employed. 

DEVICE FOR CALCULATING HORSE- 
POWER.— E. McC. Scoville, Waipahu, Ha- 
waii. This invention refers to a planimeter, 
in combination with a support therefor espe- 
cially adapted for the operation of the plani- 
meter and provided with a new and improved 
slide rule, particularly designed for calculating 
horse-power. The principal object is to pro- 
vide means for calculating horse-power from 
an indicator-card accurately, conveniently, and 
rapidly. 

BOTTLE-SEAL.— A. E. Prier, New York, 
N. Y. The aim of this inventor is to provide 
a sealing device that will prevent uncorking 
without first breaking the seal, and thus de- 
stroying the identity of a bottle as an origi- 
nal package, or, in other words, assuring the 
purchaser of a filled bottle when the seal is 
intact that the bottle contains the material 
first placed therein, thus protecting the pur- 
chaser and packer from fraud. 

MANUFACTURE OF SAND-LIME BRICKS. 
— A. Gordon, Weiser, Idaho. The invention 
relates to the manufacture of bricks, and is 
especially applicable to the hardening of sand- 
lime bricks. The principal object is to over- 
come former difficulties by providing a hard- 
ening method # that will permit the molding of 
bricks in a moister state, so as to take full 
advantage of the plasticity inherent in mate- 
rials employed, and furthermore to use the 
pallet system of molding and hardening. 

GATE-VALVE. — H. Millholland, Reading, 
Pa. The invention is an improvement in gate- 
valves, and particularly in that class having 
rotative parallel disks operated by wedges or 
spreading devices. Among the objects are to 
provide a novel construction whereby the main 
or body wedge-block supports all the movable 
parts and whereby the thickness of the valve 
is reduced to a minimum, thus reducing the 
weight and amount of material necessary for 
the construction of the valve to the minimum 
and incidentally reducing to the minimum the 
weight of the valve-casing by reducing the dis- 
tance between its opposite valve-seats. 



Heating: and Lighting. 

GRATE. — W. C. Engei,, Fountain Springs, 
Pa. One purpose of the invention is to pro- 
vide a grate made in two or more sections, 
each section being individually operated, so 
that the live coals from one section may be 
transferred to the adjoining section and the 
dead coals dumped from the first-named sec- 
tion and the live coals again placed on the 
section dumped and restored to its normal 
position, while the other section may then be 
dumped, and thus the grate be entirely cleaned 
and a new bed be placed on the live coals for 
kindling. 

HOT- WATER-CIRCULATING APPARATUS. 
— A. B. Reck, Copenhagen, Denmark. This 



invention pertains to hot-water heating appar- 
atus of that class in which steam is intro- 
duced directly into the water to be heated. 
The object is the construction of an apparatus 
in which a very economical operation and ex- 
act regulation can be obtained by the same 
low steam-pressure that is now used in com- 
mon house-heating steam-boilers. 



Household Utilities. 

CHAIR. — H. H. Hoover, Fort Smith, Ark. 
Mr. Smith's invention relates to that class 
of chair known as "knockdown." His object 
is to provide a chair which shall not only be 
simple in construction, more rigid, and of 
greater strength than any similar chair known 
to him, but be adapted in conformation of 
parts for quick and secure assembling thereof. 
He provides a knockdown chair having im- 
proved strength and rigidity with novel sup- 
porting and securing means substantially re- 
moved from sight an the finished article. 



machines and mechanical Devices, 

AUTOMATIC FEED MECHANISM FOR 
PRINTING - PRESSES. — G. G. Williams, 
Shreveport, La. Means are here provided 
whereby the feeding of the press of the ordin- 
ary platen-and-bed type may be effected auto- 
matically instead of by hand, thereby dispens- 
ing with an attendant upon the press and en- 
abling the press to be driven by steam or other 
motive power. Means are provided whereby a 
press of the ordinary hand-fed platen-and-bed 
type may be readily converted into an auto- 
matically-fed press without removing or dis- 
connecting any parts or preventing reconver- 
sion of press into its first or original form. 

TABULATING ATTACHMENT FOR TYPE- 
WRITERS.— J. C. Wolfe, New York, N. Y., 
and E. C. Morton, Whiteplains, N. Y. The 
object of the invention is to provide a readily- 
operated mechanism whereby the carriage may 
be instantly moved from any fraction of a 
division on a. scale to a fraction of another 
division on said scale, either up or down the 
scale, and whereby the carriage may be moved 
the distance of a full division of the scale 
at one manipulation of a key, or whereby the 
carriage may be made to move its full length 
if necessary. 

COFFEE-HOPPER.— G. W. Phillips, Mi- 
anus, Conn. In this patent the improvement 
has reference to coffee-hoppers ; and the object 
of the invention is the production of a hopper 
adapted to contain coffees of different kinds 
and provided with means for mixing them in 
various proportions and at the same time 
weighing the mixture. 

ROAD-SCRAPER. — V. M. Jackson, Laurel 
Hill, La. This invention relates to power- 
drawn scrapers employed for the leveling of 
material in the formation of a new road-bed 
or the repair of a road, as occasion may re- 
quire. This scraper with two horses, follow- 
ing immediately behind an ordinary turn plow 
will remove all the ground broken by the plow 
to that part of the road desired by the driver 
of the team and in this way can work several 
miles of road per day at a nominal expense. 

ELEVATOR AND CONVEYER.— A. G. Ed- 
mund, Vicksburg, Miss. This invention is an 
improvement in elevators and conveyers par- 
ticularly adapted for loading and unloading 
steamboats, barges, and other craft. The ap- 
paratus may be extended at a greater or less 
distance in either direction for loading or un- 
loading at different distances from a central 
point. It is applicable not only for operations 
with relation to a wharf, but sections may be 
extended up or along a river bank where 
freight is loaded or unloaded from a sloping 
bank. It may be applied equally as well on 
land alone in connection with elevators, store- 
houses, etc., for loading or unloading, kegs, 
barrels, boxes, cotton bales, or bags and lumber. 

DIFFERENTIAL GEAR.— R. H. Brockman, 
New York, N. Y. This invention relates to 
gearing by means of which two independently- 
revoluble members may be uniformly driven 
and at the same time allowed a differential 
turning movement. It resides primarily in 
the connection of the driving member with the 
driven members through the medium of a belt 
as contradistinguished from the toothed gears 
hereinbefore employed. Preferably this belt 
is of the chain type and coacts with sprockets 
mounted on the driving and driven members. 
It is especially adapted for motor-vehicles, but 
may be used in other connections. 

DRIER. — J. W. Biles, Louisville, Ky. In 
this! instance the improvement refers to driers, 
and more particularly to means for applying 
heat thereto. Its principal objects are to pro- 
vide an air conduit which will uniformly dis- 
tribute the heat to the drying-chamber with- 
out danger of scorching the material operated 
upon and which may be readily repaired, if 
necessary. 

PLATE-PRESS.— R. Turner, New Canaan, 
Conn., and B. R. Corley, New York, N. Y. 
The object of the present invention is to pro- 
vide a plate-press arranged to allow of run- 
ning the press at a high rate of speed without 
undue shock or jar, especially on the starting 
of the impression-roller and the bed or table 
and also when they come automatically to a 
stop after the impression is made. It relates 
to plate-presses for copper and steel plate 
printing, and such, for instance, as shown and 
described in the Letters Patent of the United 
States formerly granted to Messrs. Turner and 
Corley. 



DRILL-FEED. — J. G. Wingeir, Grand Val- 
ley, Pa. This new drill-feed is especially use- 
ful in connection with drills employed for 
driving wells — such as oil, gas, and artesian 
wells — in which the drill is connected by a 
rope with means for alternately raising and 
lowering the drills, and devices are provided 
by which the rope may be gradually lengthened 
as the drill sinks in the shaft. By means of 
this invention the drill may be raised by 
hydraulic action and gradually lowered, the 
latter operation requiring no exertion what- 
ever. 

ELECTRIC STOP-MOTION FOR KNIT- 
TING-MACHINES. — A. L. Patterson, Albe- 
marle, N. C. The present device is an improve- 
ment upon the one shown and described in a 
previous patent granted to Mr. Patterson. It 
consists in the improved construction and ar- 
rangement of the movable parts operated upon 
by the yarn and also in the provision for apply- 
ing the device to that form of knitting-ma- 
chine which carries its yarn-bobbins on a re- 
volving frame above the knitting-machine. 

WASHING-MACHINE.— W. C. Dyke and 
W. J. Alderman, Walla Walla, Wash. The ob- 
ject of this invention is to provide a locking 
mechanism so arranged that the brake can be 
moved into holding position by the turning 
of the apron into the space between the rotary 
clothing-cylinder and the outer casing, thus pre- 
venting the turning of the cylinder while 
clothing is being placed therein or removed 
therefrom, thus obviating possible accidents to 
machinery or handlers of goods. It relates par- 
ticularly to steam washing-machines. 

WASHING-MACHINE.— C. E. Goulding, 
Bluffsprings, Fla. The invention has reference 
more especially to washing-machines of the 
pounder type. One object is to provide the ma- 
chine with means whereby the material of the 
garments to be cleansed is prevented from 
sticking to any part of the machine or pulling 
out therewith when the machine is lifted from 
the cleansing-water at the end of each opera- 
tive stroke imparted thereto. 



1 Prime movers and Their Accessories, 

I HOT-WATER DISTRIBUTER FOR STEAM- 
! GENERATORS. — I. L. Wilson, Alberta, La. 
Water is usually fed into steam boilers or 
j generators at a single place, whereby the ad- 
jacent portion of the same is coo.led or less 
I heated, than others, so that unequal expansion 
results, with consequent injury to the boiler 
! or generator. Mr. Wilson has devised and ap- 
I plied an improvement in that class of attach- 
i ments whereby the feed-water is divided and 
j distributed and delivered in uniform quantity 
i at a series of places, so that the expansion is 
; equalized and other advantages obtained. 

STARTING MEANS FOR GAS OR SIMI- 
j LAR ENGINES.— F. L. OfiR, Thurman, Ohio. 
! This improvement relates to means for facili- 
tating the starting of gas, gasoline, or simi- 
lar engines, and has for its object means for 
the purpose stated wherein are, employed elec- 
trical circuits having therein cut-outs and 
closers, a compressed-air chamber, and an air- 
passage leading from the chamber through a 
carbureter and thence into the explosion end 
of one or more working cylinders of the en- 
gine. Igniters are located in the cylinders, 
having arrangement in the electrical circuit 
for ignition of the explosive charge in the 
cylinders through completion of electric circuit 
by novel means and circuit-wiring. 

INTERNAL-COMBUSTION ENGINE. — T. 
Wright, Jersey City, N. J. The invention re- 
lates to an engine of the type in which a plu- 
rality of cylinders are arranged to swing 
around a stationary cranked shaft, the move- 
ments of the engine being taken from a part 
connected to move with the cylinders. The 
leading feature resides in the arrangement of 
a number of pump-cylinders alternately with 
the power-cylinders and in providing valve- 
controlled communications between each pump- 
cylinder and the two adjacent power-cylinders. 
ELASTIC-FLUID TURBINE.— M. A. Green, 
Philadelphia, Pa. This economic slow-speed 
engine utilizes the power of steam admitted to 
it to a very high degree, is especially adapted 
to avoid loss of power through leakage, and 
provides for so distributing the impulses which 
actuate the turbine as to balance the wheel 
in all directions. The principal feature is to 
construct a turbine with one wheel only and 
produce the same or better results than other 
types of turbines using from six to eight. Most 
types of turbine-engines use many wheels, so 
as to expand the steam and are compelled 
to use many in getting required efficiency, for 
the reason that they only use a small portion 
of each wheel. 

PISTON-ROD . PACKING. — C. L. Cook, 
Louisville, Ky. This invention pertains to im- 
provements in packing devices for piston-rods 
or the like, the object being to provide a rod- 
packing having a triple-cone ring in the com- 
bination, thus giving to the ring a greater vol- 
ume of metal, and therefore greater strength 
than would be possible in a ring having a con- 
tinuous taper from its bore to its periphery. 

ELASTIC-FLUID TURBINE.— H. G. Wood 
and II. Burlingham, Newport, R. I. An object 
of this invention is to provide a turbine use- 
ful particularly in connection with steam and 
in which the kinetic energy of the motive fiuid 
will be maintained as high as possible through- 
out its movement through the turbine, An- 
other is to so distribute the motive fluid in 
the turbine as to secure the full benefit of the 
motive force and to equalize as fully as possi- 
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ble the strains on the apparatus. The inven- 
tor Improves speed regulation of rotating parts 
by providing devices for throttling the motive- 
fluid supply. 



Railways and Their Accessories. 

CAR-SEAT. — F. Bennett and S. A. Walk- 
er, New York, N. Y. In this patent the in- 
vention refers especially to a car-seat of that 
class in which the back is made to shift from 
one position to another, so as to reverse the 
seat, and in which the seat proper is made to 
change its inclination in correspondence to the 
change in the position of the back. It resides 
in a certain novel manner of mounting the 
back or the back and seat to attain these re- 
sults and in a peculiar arrangement of the 
foot-rest with respect to the mounting devices. 

RAIL-JOINT.— C. J. Shea, F'reeport, N. Y. 
Mr. Shea's invention is an improvement in that 
class of rail-joints in whict* bolts, nuts, and 
fish-plates are dispensed with, the meeting ends 
of the rails being provided with interlocking 
tongues or projections. He has devised a con- 
struction and arrangement of parts whereby 
rail ends are so engaged as to be more firmly 
supported vertically and also held in more rigid 
alinement laterally. 

RAILROAD-SWITCH.— L. L. Lake, Fon- 
tanet, Ind. This invention is designed to dis- 
pense with frogs as ordinarily used. It pro- 
vides a special construction of switch which 
leaves the main track smooth and unbroken 
when the main line is open and in which the 
switch-rail is raised slightly above the main 
track where it crosses the rails of the main 
track and has an adjustable crossover-section 
which in one position leaves the main rails 
open and continuous and in another position 
laps over one of the main rails and carries the 
wheels of the cars over the main rail onto the 
siding or diverging track. 

RAIL-JOINT.— J. W. ENRIGHT and E. J. 
Enkight, New Orleans, La. In this instance 
the improvement has reference to railway con- 
struction, and concerns itself especially with 
rail-joints. The object of the invention is to 
produce a rail-joint of simple form which will 
operate without necessitating the use of bolts 
and nuts to hold the abutting ends of two 
rails firmly together. 

RAILWAY-RAIL JQINT.— H. C. Brewster, 
C. A. Uutherage, and W. L. Gliddmn, Shreve- 
port, La. In this patent the invention, is an 
improved means for connecting and supporting 
the meeting ends of railway-rails. It is more 
particularly an improvement in forms of truss 
connections and braces in which slidable wedges 
are employed to enable the parts to be readily 
tightened in order to preserve a rigid or un- 
yielding support for the rails. 

LOCOMOTIVE FIRE-BOX.— J. JsiLSSON, 
Fremont, Neb. The object of this invention is 
to so construct the fire-box and connected parts 
of a locomotive as to enable the contents to 
be dumped at will from the cab. To this end 
he employs in connection with the dumping 
ash-pan an operating device for the grate and 
ash-pan, such device passing into the locomo- 
tive-cab, so as to be readily operated by the 
engine-driver or his assistant. 

CAR-COUPLING.— S. E. Jackman, New 
York, N. Y. This improvement relates to cars 
traveling on inclined or switchback railways, 
such as are used in places of amusement, and 
the object is the provision of a coupler ar- 
ranged to safely couple adjacent cars to allow 
the cars to readily travel over sharp curves 
and steep inclines of the track without danger 
of the cars becoming uncoupled or jumping 
the track. 



Pertaining to Recreation. 

ADJUSTABLE LEG FOR BILLIARD-TA- 
BLES.— C. D. Seymour, Rensselaer, N. Y. The 
purpose in this improvement is to provide sim- 
ple and readily-operated means for raising and 
lowering the legs of billiard-tables or like arti- 
cles of furniture for the purpose of leveling 
the bed or top of the article, it being possible 
to expeditiously and conveniently bring about 
such adjustment with little exertion. 

TOY PISTOL.— L. H. Hinaman, Port Jervis, 
N. Y. In operation the handle is drawn back- 
ward, pulling the plunger to the rear against 
the resistance of the rubber band, and the re- 
cess in the curved arm engaging the pivot-bolt 
retains the hammer in elevated position and 
the plunger at the rear of the barrel. The 
projectile being dropped in the open end of the 
barrel and the cap placed in the cap-seat, a 
pull on the trigger will elevate curved arm 
and release hammer and explode cap. The 
plunger is drawn forcibly forward projecting 
a marble with considerable force. 

VELOCIPEDE.— F. M. Thompson, East Liv- 
erpool, Ohio. The object of the present in- 
vention is to provide for excluding the connec- 
tions between the front and rear legs from view 
and for supporting the front of the sulky in 
such manner as . to relieve the strain of such 
support from the imitation figure of the horse 
and to provide for a spring connection between 
the upper and lower leg-sections and for an 
adjustable seat for the sulky. It relates espe- 
cially to that class of such devices which is 
represented in a former patent granted to Mr. 
Thompson. 

GAME APPARATUS.— H. E. Henwood, New 
York, N. Y. Mr. Hen wood's invention per- 
tains to game apparatus, and more particu- 
larly to those in which various chance com- 
binations in cards, dice, or the like may be 



secuied by means of appropriate operating 
and controlling mechanism. His principal ob- 
jects are to provide a convenient and effective 
apparatus of this character for agreeable di- 
version. 



Pertaining to Vehicles. 

VEHICLE FOR EXHIBITING GOODS. — E. 
LEFfiVRBi, Berlin, Germany. The interior space 
of this vehicle is divided by means of parti- 
tions in such a way that spaces or compart- 
ments are formed which are visible from out- 
side. These compartments are intended to be 
utilized as show-windows and to be dressed 
with exhibits. The vehicle may also serve for 
transportation of goods and other purposes. 
The arrangement can be provided in vehicles 
of all sorts, even hand-vehicles, and is in no 
way confined to vehicles drawn by animals or 
operated by mechanical power. 

DEVICE FOR PREVENTING ACCIDENTS. 
— C. Mathews, Coalmont, Ind. The princi- 
pal objects in this invention are to provide 
means for readily and quickly detaching draft- 
animals from a vehicle and for simultaneously 
applying a brake to stop the vehicle if it is 
going at a high rate of speed, and at the same 
time to provide means for effectually guiding 
the vehicle after the horse is detached. 

VEHICLE-WHEEL.— M. G. Babio, New 
York, N. Y. In this instance the invention re- 
lates to an improvement in vehicle-wheels, par- 
ticularly wheels for automobiles and like vehi- 
cles ; and the purpose of the construction is 
the provision of a wheel in which dishing 
strain is avoided and in which all necessary 
eccentric vibrations may take place at the cen- 
ter of the hub-section of the wheel when the 
wheel is in action. 

VEHICLE.— J. J. Furchtbar, Joetta, 111. 
The aim of the inventor is to provide a vehi- 
cle arranged to permit easy traveling, especial- 
ly over rough surfaces, and capable of being 
used as a sled, skate, and the like. The de- 
vice is very simple and durable in construction 
and allows the carrying of heavy loads with 
comparatively little power or exertion on the 
part of the person drawing the device forward. 

AUTOMATIC WAGON - B R A K E.— E. F. 
Veatch, Palco, Kan. This improvement in 
operation is entirely automatic. The brake 
may be easily applied to an ordinary wagon 
and may be used with or without a bed, be- 
ing equally efficient in both cases. It is sim- 
ple in construction, and is not liable to get 
out of order. Since considerable strain is 
brought to bear upon no part, the danger of 
breakage is reduced to a minimum. 

TIIILL-COUPTJNG. — C. Vives-Navaruo, 
Fonce, Porto Rico. The principal objects of 
the invention are to provide means whereby 
the exertion of the pull upon the thills or 
tongue will be yieldingly resisted, so that the 
sudden starting up of the draft-animal will 
not cause a sudden jolt of the vehicle and so 
as to relieve the animal and vehicle from 
sudden strains of all kinds; also to provide 
similar means for causing the same kind of a 
resistance when the animal backs or the ve- 
hicle is pushed toward it. 

VEHICLE-BRAKE.— D. Grubb, Pike County, 
Ind. Mr. Grubb's invention is an improve- 
ment particularly in that class of brakes in 
which the brake is automatically set by the 
holding back of the team in descending an 
incline. The means for use in setting brakes 
by hand is an important feature, as when de- 
sired the handle-lever may be fitted at its 
socketed end on an upwardly-projecting arm, 
the handle-lever being secured in any desired 
adjustment by a rack. This handle-lever may 
also be utilized to lock the brakes free of the 
wheels. 



Designs. 

DESIGN FOR A SANDWICH-SIGN.— J. J. 

Meyer, New York, N. Y. This ornamental 
sign comprises a design representing a sausage 
partly covered by a roll or cheese sandwich 
placed on a flat broad surface. The top end 
of the frankfurter is pierced with three ob- 
long holes. The sign carrier looks through the 
upper apertures and the whole is supported 
by shoulder hangers and waist band. 

DESIGN FOR AN ASH-TRAY.— A. Q. 
Walsh, New York, N. Y. This new, original, 
and ornamental design represents an ash-tray 
of circular form. Upward continuation of 
the well-rounded sides at the front constitute 
a partial hood, the rest and greater part re- 
maining open. The tray shows considerable 
depth, its bottom is flat, and a very graceful 
downward-curved handle is riveted at the back 
end of the tray. 

DESIGN F'OR A BRACELET.— C. S. Hurd, 
Newark, N. J. In this case the design is for 
a bracelet exteriorly ornamented with leaves 
and flowers on a mottled background. Six 
slightly prominent scroll-worked shields are 
placed at regular intervals around this beauti- 
ful article. 

DESIGN FOR A FINGER-RING.— J. L. 
Hehzog, New York, N. Y. In this ornamental 
and unique design the top of the ring is set 
to hold two dog heads, one on each side of the 
setting. The heads are in alinement, back to 
back, and slightly separated by a deep depres- 
sion in the setting. TTie paws on which the 
heads rest hang over the curve of the ring. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title of 
the invention, and date of this paper. 



Business ana Personal Wants. 



READ THIS COLUMN CAREFULLY.— You 
will And inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir- 
ing-theinformation. lu every case it is neces- 
sary to give (lie number of the inquiry. 
MUNN <fc €0. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. 7703.— For parties who can manufac- 
ture heavy ditching machinery, and to undertake the 
manufacture of a tested and novel machine. 

For bridge erecting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 7704.— Wanted, addresses of manu- 
facturers of candle-making machinery. 

** U. S." Metal Polish. Indianapolis. Samples free. 

Inquirr No. 7705.— Wanted, manufacturers of 
hydraulic presses. 

Drying Machinery and Presses. Biles, Louisville, Ky. 

Inquiry No. '7706.— Wanted, makers of cross-arm 
pins for telephone and telegraph use. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry No. 7707.— For makers of brick and hol- 
low concrete block machinery. 

Wanted.— Purchaser for Monazite, Molybdenite and 
Wolfram. Apply Monasite, Box HS, New York. 

Inquiry No. 770S.— For makers of shoe cobbler 
tools. 

Fob Sale Cheap.— Steam power shop nearly new, in 
sleepy, isolated village. H. Sage, Waterbury, Conn. 

Inquiry No. 7709.— For makers and installers of 
ice plants. 

I sell patents. To buy, or having one to sell, write 
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y. 

Inquiry IVo. 7710. — for makers of hand power 
and horse power machinery for sawing wood. 

The celebrated " Hornsby-Akroyd" Patent Safety Oil 
Engine is built by the De La Yergne Machine Company, 
Foot of East 138th Street, New York. 

Inquiry No. 7711.— For makers of milking appa- 
ratus. 

Wanted. — Ideas regarding patentable device for 
water well paste or mucilage bottle. Address Adhe- 
sive, P. 0. Box 7T3, New York. 

Inquiry IVo. 7713.— Wanted, a feather renovator. 

I have for sale the U. S. and all foreign rights of new 
patent Improvements in Water Tube Types of Boilers. 
Great economizer. J. M. Colman, Everett, Wash. 

Inquiry No. 77111.— For makers of soundboards 
(reed boards) for organs. 

Manufacturers of patent articles, dies, metal 
stamping, screw machine work, hardware specialties, 
machinery tools and wood fibre products. Quadriga 
Manufacturing Company, 18 South Canal St., Chicago. 

Inquiry No. 7714.— For makers of plan and ball- 
bearing casters and malleable iron wheels and axles or 
all sizes. 

FOR Sale.— Patent for absolutely non-refiliable bot- 
tle. Simple in construction, perfect in operation. Will 
cost only a trifle more than regular whisky bottles. 
Apply to James Clausen, 2525Kauschenbach Ave., St. 
Louis, Mo. Patented Dec. 12, 1905, No. 806,917. 

Inquiry No. 7715.— Wanted, makers of Venetian 
iron work and accessories. 

PATENTS.— Wanted, the service of a patent expert 
and experienced specification writer. No one need ap- 
ply who has not had a thorough education along tech- 
nical lines, and who has not had experience in patent 
practice. Munn & Co., 361 Broadway, New York. 

Inquiry No. 7710.— For manufacturers of pumps 
or ditchers that can be run by 6J-g h. p. engine. 

NOTICE- 
TO the Inventor Members of the American Manufac- 
turing Co., 113 Adams St., Chicago., 111. As I have infor- 
mation that would be of interest to inventor members 
of the American Manufacturing Co., I would like to 
enter into communication with said inventor members, 
not holding office, with the sole object of placing them 
in charge of information which will materially protect 
their interests. Inclose stamp when writing. Fred L. 
Wakefield, Chester, Vermont, an ex-stockholder. 

Inquiry No. 7717.— For manufacturers of glazing 
glass for glazing leather. 

WANTED.— High-class machinists and tool makers. 
Good wages. No labor troubles. 

Driggs-Seabury Ordnance Corporation, Sharon, Pa. 

Inquiry No. 7718.— For manufacturers of steam 
bread-baking macniuery. 

Inquiry No. 7719.— For manufacturers of brick- 
making machinery. 

Inquiry No. 7720.— For manufacturers of machin- 
ery for making excelsior. 

Inquiry No. 7721.— For manufacturers of knit- 
ting machinery. 

Inquiry No. 7722.— Wanted, address of party 
willing to manufacture and place on market, on a roy 
alty basis, a new flying toy. 

Inquiry No. 7723.- For manufacturers of mills or 
instruments for pulverizing lime or marble into impalp-. 
able powder. 

Inquiry No. 7724.— For manufacturers of ex- 
tremely fine sieves for impalpable powder. 

Inquiry No. 7725.— For manufacturers of instru- 
ments for amusing people. 

Inquiry No. 7726.— Wanted, address of party 
manufacturing telephone receiver cushions. 

Inquiry No. 7727.— For manufacturers of con- 
fetti making machines. 

Inquiry No. 7728.— For manufacturers of shav- 
ing machines for men. 

Inquiry No. 7729.— For manufacturers of watch- 
man's detector. 

Inquiry No. 7730.— Wanted, address of parties 
manufacturing matches. 

Inquiry IVo. 7731.— For manufacturers of solid 
rubber balls, from 1 to 3 inches in diameter. 

Inquiry No. 7732.— For manufacturers of lifting 
and conveymg apparatus for conveying different size 
boxes, barrels, etc., up and down and horizontally. 

Inquiry No. 7733.— For manufacturers of hand- 
driven printing presses with accessories. 

Inquiry No. 7734.— Wanted, address of parties 
dealing in Smith ■& Stokes automatic paper box ma- 
chines. 

Inquiry No. 7735.— For manufacturers of merry- 
go-rounds. 

Inquiry No. 7736.— For manufacturers of small 
toy engines castings in brass and iron. 

Inquiry IVo. 7737.— For manufacturers of small 
acorn-shaped watch protectors. 




HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may bo 
had at the office. Price 10 cents each. . 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(9870) H. J. B. asks: 1. I wish to 
learn- why, in building the A. C. dynamo de- 
scribed in Supplement 1558, the fields are 
wound on brass tubes. When in a medical coil 
we wish to cut out the magnetism of the core 
we slip a brass tube over the core, which 
takes up the lines of force and keeps them 
bound down within the tube. If the brass 
tube has such an effect in one place, why not 
in the other? A. Your idea that brass can 
stop magnetic lines of force is erroneous. 
There is no known insulator for magnetism. 
Iron and steel furnish an easier path for mag- 
netic lines than any other substance. Hence 
if we wish to protect a magnet from external 
magnetism, we cover it with a box of iron. 
Other substances, such as brass, allow lines of 
force to pass with about the same difficulty 
as does air. Hence brass may be used as a 
spool for the field coils of a dynamo with no 
harm, especially when, as in this case, a strong 
spool is required. In the case of the medical 
coil, to which you refer, the action of the brass 
tube is not to screen or cut off magnetic lines 
of force at all. The interrupted current in 
the primary coil acts upon the brass or copper, 
or any other metal, in the tube which is 
slipped over the primary coil to produce in the 
tube currents of electricity, which are in the 
opposite direction to the primary current, and 
which for that reason cut down the magnetiz- 
ing power of the primary upon the secondary. 
With the tube over the primary there is less 
current in the secondary ; when the brass tube 
is drawn out the secondary current increases, 
but not because magnetic lines of force are cut 
off by brass. Eddy currents, opposing the 
primary, are produced when the tube is pushed 
over the primary, and cut down when the tube 
is withdrawn. There is not one effect in one 
place and an opposite effect from the same 
cause in another. The action in the two places 
is entirely different. If a continuous current 
flowed in the primary of a medical coil without 
interruption, there would be no eddy currents 
in the brass tube and no induced currents in 
the secondary. This is the way the current 
flows in the field magnets of the dynamo. The 
interruption of the primary current in the medi- 
cal coil causes the eddy currents in the brass 
tube and the currents in the secondary coil. 
2. If the armature should be wound with 
much finer wire, what would the effect be? A. 
A finer wire on the armature of the small al- 
ternator would cut down the amperes but leave 
the volts the same, if the same number of 
turns were put on ; if more turns were put on 
the volts would be increased, and the amperes 
reduced more than in the first case. 3. Where- 
in does this alternating current differ from 
that generated by the glass plate machine or 
the induction coil? The dynamo described in 
Supplement 1558 is said to give the same effect 
as the current from an ordinary medical coil, 
but the wire is much coarser. Does the field 
winding on the dynamo represent the pri- 
mary of the coil? A. An alternating current 
is one in which the electromotive force rises 
from zero to its highest value, then falls 
through zero to a value as far below zero as it 
was previously above zero, rising again to zero. 
This series of changes constitutes a cycle. 
Cycles are repeated from 30 to 130 times a 
second in the various forms of alternating cur- 
rent. Neither the plate electric machine nor 
the induction coil as ordinarily employed acts 
in any such manner. Both of these have their 
electromotive force raised till a spark jumps 
across between the poles. The same action 
takes place repeatedly. The current is pul- 
sating and not alternating. An alternating 
current will, however, produce spasmodic con- 
tractions of the muscles, just as a coil does. 
The field winding does not represent the prim- 
ary of a coil. It furnishes a steady flux of 
lines of force through an armature. The arma- 
ture revolving through this flux produces an 
electromotive force which is the cause of a 
current over the external circuit, doing its re- 
quired work there. 

(9871) A. B. D. asks: Please tell 
in the Notes and Queries column of the Scien- 
tific American, or otherwise, how to ascertain 
the candle-power of an arc lamp. Also how to 
make a small searchlight. A. It is not easy 
to measure the candle-power of an arc lamp, 
since it gives a varying amount of light in 
different directions. The mean spherical candle- 
power is the rated candle-power. This is the 
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mean of all measurements above and below the 
horizontal, and is the true average candle- 
power. It is the most difficult to obtain. The 
"nominal candle-power" is the one oftenest 
spoken of commercially. It is a value arbitar- 
ily taken to correspond to a certain consump- 
tion of energy in the arc. Thus an arc taking, 
450 watts is called a 2,000-candle-power lamp, 
and 300 watts are assumed to give 1,200. can- 
dles. These numbers are perhaps near the 
maximum candle-power of an open arc lamp. 
A small searchlight may be simply an arc 
light so arranged that it can be swung to 
throw its light strongly in different directions 
by attaching to it a parabolic reflector. Such 
a one as is used on a locomotive headlight 
would be good for the purpose. Supplement 
No. 1 276 contains a description of a portable 
projector which may be useful in making a 
searchlight. We send it for ten cents. 

(9872) F. K. W. asks: Will you please 
write to me telling me the dimensions for a 
smoke box for making rings? I wish to use it 
simply for experimenting. What substance 
should be put over the end to be knocked? 
What size hole? A. A box for making smoke 
rings may be of almost any size. One which 
we have used with success in our lectures for 
a good many years is about 18 inches long and 
8 inches square, with a hole about 4 inches in 
diameter in one end. A sheet of pure rubber 
is fastened over the other end with cleats. 
The advantage of a box of some size is that it 
contains a large volume of air with which to 
form rings. 

(9873) P. writes: Regarding Answer 
9840, I would say J. F. overlooks the essen- 
tial point in the question, namely, the ability 
of a moving body to overcome resistance to 
its motion. The two balls of equal size 
present equal surfaces to the air and experi- 
ence equal resistance from the air so long 
as their velocities are the same. But there 
seems to be a failure to see that the resistance 
of the air is a constant resistance which the 
ball must overcome in the same manner that 
a moving car must overcome the friction of 
the brake applied to its wheels. The falling 
ball must displace air, and the displacement of 
the air is a variable resistance dependent upon 
the velocity of the moving body. The ability 
of the falling ball to displace air depends upon 
the weight of the falling ball, since it is mo- 
mentum which pushes the air aside, and this 
varies both with the weight and the velocity 
of the ball. The lighter ball cannot push air 
out of its path as easily as the heavier ball. 
It will soon find itself left behind in the race, 
and the heavier ball will reach the ground 
first, since the retardation increases as the time 
of fall increases. It may be accepted as 
good authority to quote Wood's "Elementary 
Mechanics," page 33, sec. 71 : ''The attraction 
of the earth being the same on each particle 
of a body, .a light body would fall as rapidly 
as a heavy one if there were no resistance to 
their movements ; and this is confirmed by ex- 
periment, by letting bodies fall in a vacuum. 
The resistance of the air varies with the sur- 
face against which it acts, but in falling bod- 
ies the ability to overcome this resistance 
varies as the weight of the body ; hence, heavy 
bodies fall faster than light ones in the air. 
But the velocity of heavy bodies, such as iron, 
stone, brass, etc., falling from 100 to 200 feet, 
do not differ much from each other." If 
bodies fell as J. F. reasons they should, rain 
drops would hit our devoted heads with the 
velocity of shot falling from the same height, 
often a mile, and would, as shot would, give 
us a smart blow, to say no more. 

(9874) P. C. D. asks: "Will you please 
explain the cause of the light line around dark 
objects seen against the bright sky, also around 
shadows cast by an arc light? It occurs oc- 
casionally in photographs, especially those 
taken at sunset. A. The bright border some- 
times seen around a dark object against a 
bright surface is due to the sharp contrast ox. 
the object and its background, which also causes.] 
the dark object to seem smaller than it actu- 
ally is. T*he light line seen around a dark 
object in a photograph seems to be due to 
another cause. It appears that the gelatine 
film is thicker in one part than in another 
after it is dried. The place where the film 
curves from the thick to the thin part acts 
as a lens to diffuse the light and make a nar- 
row band where the print is thinner and so 
brighter than elsewhere. 

(9875) C. A. R. asks: 1. It is a known 
fact that weakening the field of an electric 
motor decreases its speed, and yet it would 
stop if the field current was opened. Now, at 
what point does weakening the field cease to 
decrease its speed? Ma-ke as clear as possible. 
A. If the armature current for a motor is 
supplied at a constant voltage, strengthening 
the field has the effect of decreasing the speed, 
and weakening the field increases the speed of 
the motor, for equal power. This is due to the 
counter electromotive force generated by the 
armature of the motor by its rotation. It 
makes no difference whether an armature is 
driven by electricity or by some other power, 
an E. M. F. is generated by it in the opposite 
direction to that of the same machine as a 
motor. The current flowing in a motor is 
weaker the faster the motor runs. This is 
well explained by Thompson in his "Elemen- 
tary Lessons," under motors. We send the 
book for $1.50. 2. Many people think it is a 
strange wonder that electricity is used to such 
an extent and yet no one knows what it is. I 
sometimes tell them that its "being" is not 



much more wonderful to scientists than that 
of heat, light, gravitation, and many other 
things. To what extent *o I answer right? 
A. While it must be admitted that all is not 
yet known regarding the nature of electricity 
it is certain that much more is known that 
was known even a few years ago. Such a book 
as Whewell's "Recent Advances," or Thomp- 
son's "Electricity and Matter," will give a 
fair presentation of the subject. We furnish 
the first-named book for $2, and the second 
for $1.25. 3. How is the speed of gasoline 
engines regulated and governed when auto- 
matic? A. The speed of a gasoline engine is 
regulated in one of several ways — by throttling 
the supply of gas mixture, by stopping the 
feed of gasoline for several revolutions, by 
manipulation of the exhaust valve, or, with 
electric ignition, by cutting off the spark. These 
changes may be operated by a ball governor or 
any other device. 4. I have been studying on 
a device to give warning signal by either light, 
or bell, or both, at the approach of street cars 
on crossings. Each (in) line would have a 
separate device of its own at a certain place 
to indicate when the car is coming. Is any 
such thing in use anywhere; if not, why not? 
A. Any novel device you may invent for signal- 
ing the approach of a car to a crossing can be 
patented, and might be sold to railway people. 
5. What can you say for the device by which 
it is claimed a person when telephoning can 
see the one talked to? A. We cannot say any- 
thing about a device for seeing a person to 
whom one is talking by the telephone and who 
is at the other end of a line. We have never 
seen such a device. 



NEW BOOKS, ETC. 

A Treatise on Concrete, Plain and Re- 
inforced. By Frederick W. Taylor, 
M.E., and Sanford E. Thompson, 
S.B. New York: John Wiley & Sons, 
1905. 8vo.; pp. 585. 176 figures. 
Price, $5. 
The present treatise, which is a most com- 
plete one, is designed for practising engineers 
and constructors, and also for a text and ref- 
erence book on concrete for engineering stu- 
dents. The entire subject of concrete and the 
process of concreting is described, including 
classification and use of cementing standard 
and special tests for cement, strength and 
composition of cement, mortars, reinforced 
concrete, mixing concrete, depositing concrete, 
effect of sea water on concrete and water, 
fire and rust protection, sidewalks and base- 
ment floors, building construction, foundations 
and piers, dams and retaining walls, arches, 
tunnels and conduits, reservoirs and tanks and 
cement manufacture are all adequately treated. 
There is little question that this book will be 
of very great value at the present time, when 
there is such an interest in the subject of the 
utilization of concrete. 

Graphic Methods of Engine Design. By 
Arthur H. Barker, B.A., B.Sc. Lon- 
don: Technical Publishing Company, 
Ltd., 1905. 12mo.; pp. 210. 90 dia- 
grams. Price, $1.50. 
The author had a two-fold object in view 
in writing this book, which is now in its 
second edition. In the first place, he attempted 
to describe and explain clearly a series of easy 
and practical constructions for use in the 
drawing office by young mechanics aspiring to 
positions in such offices, and having little idea 
of the sort of mathematical knowledge re- 
quired in designing engines on correct prin- 
ciples. The author's second object is to show 
the intimate relations necessarily existing be- 
tween the science of engineering and exact 
principles of what is called "theoretical" me- 
chanics. The mechanism of the steam engine 
forms a very complete series of illustrations 
of these principles, and the book is intended 
to make clear their application to practical 
work. Examples of almost every principle 
found in books on elementary dynamics are 
contained in it, and all principles are treated 
numerically, besides being also fully described. 
The author has devoted a considerable portion 
of his work to the subject of balancing, and 
this subject will he found discussed in a very 
interesting and easily-understood manner by 
all who read the work. 
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For which Letters Patent of the 
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[See note at end of list about copies of these patents. I 



Accounting appliance, credit, P. A. Mc- 

Caskey 800,723 

Acid, etc., making boric, H. Blumenberg, 

•Tr 800,550 

Acids, making dialkyl-barbituric, M. Engel- 

mann 809,362 

Adhesive and making same. F. H. Patch... 809.7311 

Adjustable bracket, S. Kahn 809.448 

Air brake, anchor emergency, C. Z. Sanders 809,032 

Air heating system, P. S. Lamson 809.300 

Ammunition hoisting mechanism, Meigs & 

Stout 809.455 

Amusement apparatus. E. S. Tinimons 809,589 

Anchor, earth, E. 0. & H. Holden 809.374 

Anchor post, R. Wilts? 809,879 

Anthracene compound and making same. 

Bally & Wolff 809.893,809.89.', 

Antiseptic compounds, making solidified, D. 

Ge'iese 809,795 



Antitoxin for fatigue and making the same, 

W. Weicliardt 809.3 17 

Asymmctric coll, M. Buttner 809,770 

Auger bit, J. Stein 809,850 

Automobile body, A. R. & F. S. Welch 809,055 

Automobile dust allayer, W. II. Parker 809,738 

Automobile frame, A. R. & F. S. Welch... 809,050 
Automobile race course, Thomas & Lynch.. 8»9,588 

Axle box, railway car, IT. Stilting 809,404 

Axle truss. ('. M. Haoske 809,297 

Bag fastener, B. G. Staudc 809,750 

Bales, machii e for forming round cotton, 

C. M. Cagle 809,283 

Baling .press, J. W. Reynolds 809,844 

Baling press, J. Untried 809,867 

Barrel head, removable, A. Jaeger 809,918 

Barrel opener, Knight & Russ 809,380 

Basement and the like ventilator, P. H. 

Jackson 809,017 

Basket, clothes pit , S. W. Ilurlburt 809,008 

Batteries, machine for tilling dry, P. P. 

Nungesser 809,526 

Battery plate, storage, D. P. Perry 809,742 

Bearing, vertical shaft, E. W. Broomall 809,280 

Bed and cabinet, folding, N. Lui 809,710 

Bed corner fastening, B. H. Jones 809,447 

Bed, sofa, G. N. Wersel. 809,057 

Bedstead attachment, W. A. Wright 809,352 

Bell push, pull, etc., L. S. Wilks 809,595 

Belt shifter, Seyboth & Baumann 809,329 

Billiard and pool tables, cigar holder for, 

E. E. Hanks 809,441 

Binder, F. A. Cleveland. .809,420, 809,493 to 809,490 

Bh der attachment, A. Williams 809,877 

Binder, loose leaf, E. G. Dumas 809,557 

Binder, loose leaf, L. Sussmao 809,587 

Bismuth disalicylate and making same, 

B. R. Soifert 809,583 

Bleaching fibers, J. Wakefield 809,809 

Blind slat fastener, window, M. J. Coogan. 809,779 

Block molding machine, 1!. 1'. Gates 809,367 

Bobbin holder. T. J. Murdoek 809,624 

Bolster. A. E. Ostrander 809,730 

Bolt clipper, ,T. Pulvitt 809,843 

Book support, J. Maccallum 809,315 

Bookbinder's gage, A. Von Auw 809,411 

Bottle closure, .1. C. Condo 800,427 

Bottle corking machine, Schlosser & Fisher 809,850 

liettle limns- machine, F. IS. Thatcher 809.407 

Bottle, noti-rortllable, Dolan & Shoemaker. . . 809,289 
Bottle washing machine, Loew & Miller.... 809,514 
Bottles, non-refillable, device for rendering, 

P. Juppet 809,811 

Bottling machine, E. L. Miller • 809.621 

Bowling alley, D. Miller 809,715 

Box corner trimming machine, J. T. Leck- 

enby 809,308 

Bracelet. P. H. Lettro 809,019 

Brake shoe, W. H. Namack 809.627 

Brake shoe, II. L. Winslow - 809,658 

Breech block, lever-actuated wedge, M. 

Ilernsdorf 809,801 

Bridge safety gate, draws J- B. Lardinois.. 809,817 

Bridle bit, C. II. Falls 809,304 

Broiler, J. M. Stokoe 809,039 

Brooder, N. Saltonstall 809,631 

Brooder, pig, II. B. Vail 809,543 

Buckle, F. T. Wbitted 809,874 

Buggy top curtain holder, Noble & MeHenry 809,457 

Burial casket, M. S. Leech 809,573 

Butter cutting device, H. Sehnaekenberg.. . . 809,532 

Button, E. Zeekhauser 809,883 

Button guard, collar, F. H. Morris 809,730 

Buttonhole, H. Walden 809.652 

Cableway, T. S. Miller 809,387 

Calcium carbid, apparatus tor the produc- 
tion of, E. F. Price, et al 809,842 

Calculator, S. S. Fry 809,294 

Calculator, F. G. Johnson 809,446 

Camera lenses, screen for photographic, 

H. S. Miller 809.830 

Can opener, H. B. Ray 809.527 

Can opener, J. W. Davis 809,073 

Can safety device, oil, B. Buecieri 809,281 

Candies, dipping frame for coating, P. 

Panoulias 809,737 

Cane mill feed box, J. P. Golden 809,440 

Canisters, etc., machine for cutting and 

pressing, R. von der Linde 809,512 

Car door lock, W. F. Wendt 809,872 

Car, dump, T. R. MeKnight 809,522 

Car fender, street, W. Martin 809,829 

Car frame, W. R. MeKeen, Jr 809,347 

Car frames, post and car line for railway, 

W. F. Kiesel, Jr 809,920 

Car, hopper bottom, J. S. Stevenson 809,038 

Car journal box. J. R. Sehrader 809,035 

Car, motor, F. W. Lanchester 809,509 

Car platform gate, H. Witte 809,597 

Car, railway, L. A. Hnerr 809,013 

Car roller side bearing, railway, E. S. 

Woods 809,599 

Car roof, metal, .7. C. Campbell 809,907 

Car wheel, sectional, G. W. Richards 809.398 

Cars, steel underframe for railway, W. F. 

Kiesel, Jr 809,921 

Carbonating apparatus, automatic attach- 
ment for, H. W. Van der Vaart 809,649 

Carpet stretcher, S. J. Wever 809,545 

Carrier. See Electric carrier. 

Cement brick press, H. B. Murdoek 809,834 

Chain links, forming helices for, I. D. 

Weaver 809,412 

Chain links, manufacture of helices for, 

I. D. Weaver 809,413 

Cheroot machine, J. R. Sehmitt 809,469 

Chimney holder, A. R. Cooper 800.780 

Chuck, drill. 0. Gordon 809,296 

Churn, Ayers & Sloan 809,889 

Cigar bunching device, N. Thielen 809,758 

Cigar cutter and lighter, combined, W. H. 

Crawford 809,782 

Cigar machine, W. S. Luckett 809,384 

Cigars, cigarettes, cigar tillers, etc., ma- 
chine for the manufacture of, M. Van 

Gulpen 809,41 

Clamp, J. Wrigley 809,882 

Clevis, interlocking N. M. Lien 809,511 

Clinometer, B. Kern. Jr 809.699 

Clutch mechanism, M. G. de Simone 809,331 

Cnal cutting machine feed, F. Eekersley 809,790 

Coatings upon metals, electrolytic production 

of lustrous metallic, A. Classen 809,492 

Cock, basin, P. Mueller 809,720 

Coffin drop handle, G. A. Sehehr 809.467 

Coke oven cover, A. H. Walstrom 809.344 

Collar, horse, G. W. Hahn 809,298 

Collar, horse, C. L. Allen 809,886 

Combination gage. F. Gompp 809,562 

Composition of matter, B. C. Senton 809,472 

Computing device, G. M. Brown 809.605 

Concentrator, frue, L. R. Tulloch 809,048 

Concrete block machine, Blake & Kenrich . . 809.901 

Condenser, J. F. Grace 809.679 

Conductor, protected, A. M. Longee 809.313 

Confectioner's sizing and cutting machine, 

G. F. Dickson 809.498 

Control system. F. E. Case 809,774, 80O.90S 

Conveyer, J. W. Mackin 809,310 

Conveyor, A. Tomkins 809,703 

Conveyer, G. Lucas 809,827 

Coop, poultry shipping, I<\ M. Gault 809,558 

Copy holder. A. D. Long 809,310 

Copying press. F. E. Jagenberg 809,375 

Cord clamp. E. Nelson 809,726 

Crane, W. B. Erskine 809,074 

Crane locking device, J. R. Whittemore. . . . 809,483, 
Crane locking mechanism. J. R. Whittemore 809.482 

Crane mechanism, J. It. Whittemore 809,481 

Crate, W. H. Richmond 809,326 

Crate for transporting poultry, F. M. 

Gault 809,559 

Crate, shipping, F. Sochorek. Sr 809,854 

Cream separator, J. W. Hinklev ■ 809.442 

Cream separator, centrifugal, E. W. Broom- 
all 809.355 

Cross-bearer. A. E. Ostrander 809,732 to 809,735 

Cultivator, 11. S. Swansnn 809.335 

Cultivator, single row, IT. S. Swanson 809.330 

Culvert, road, Tsham & Miller 809,304 

Current machine, electric alternating, K. A. 

Lindstrom 809,708 

Current machinery, alternating, A. S. Mc- 
Allister 809.835 

Current motor, alternating, M. Deri 809,787 

Current motors, starting compensator for al- 
ternating, E. F. Gehrkens ■• 809,077 

Curtain stretcher, F. M Haynes 809.684 

Cut-off, automatic, E. G. & J. R. Rose 809,749 

Cut-out, transformer. ,T. P. Hetherington . . . 809,302 

Cutter. See Cigar cutter. 

Dairy products, suction apparatus for, C. M. 

Taylor. Jr 809,861 

Dental tool, A. W. Feltmann 809,365 



Desk table, II. Johnson 809,370 

Dial lock, L. A. Druehl 809,550 

Diamond, E. G. H. Schenck 809,531 

Dispensing device, G. L. Belcher 809,419 

Display case, sample, A. Jelliffe 809,445 

Display device for millinery articles, H. Sil- 

berman 809,760 

Display hanger, G. D. Dial 809,359 

Display mirror, W. V. D. Kelley 809.698 

Dividers, self-centering, C. Amendt 809,887 

Door hanger, M. Cossey 809,781 

Door lock, C. F. Fringer 809,610 

Dough dividing and scaling machine, Hohn- 

baeh & Leitel 809,443 

Draft appliance, A. McNeil 809,318 

Drawing models and the like, adjustable 

holder for, G. J. Darrschmidt 809,432 

Dredger sleeve, W. F. Bowers 809,903 

Dredges, excavators, and the like, dipper 

for, W. Ferris 809,436 

Dress or skirt gage, I. M. Rouse 809,464 

Duplicating apparatus, A. B. Dick. 809,287, 809,288 

Dust collector, J. S. Thurman 809,408 

Dye and making same, violet, Bally & Isler 809,892 

Easel, G. L. R. Dahlberg 809,785 

Electric carrier, overhead, H. M. Harding. . 809,799 
Electric carriers, means for controlling over- 
head, H. M. Harding 809,798 

Electric cell, K. Tsukamoto 809,047 

Electric lighting arrangement for theaters 
and similar buildings, emergency, F. 

Brand 809,904 

Electric meter, W. J. Lloyd 809,825 

Electric switch, rotary, J. Dugdill 809,433 

Electrical conductor, flexible, G. E. Schmid- 

mer 809,408 

Electrically operated portable drill, A. Ped- 

ersen 809,394 

Electroplating apparatus, A. W. L'Homme- 

dieu 809,309 

Electrostatic influence machine, E. Thomson 809,761 
Elevator cage, automatic dumping, W. J. 

Newman 809,456 

Elevator gate, G. D. Thompson 809,644 

Elevator safety device, J. R. Conley 809,285 

Elevator safety device, F. S. Payne 800,320 

Engine bed, F. W. Salmon 809,406 

Engine sparker and governor combined, gas, 

Graham & Fox 809,560 

Engines, automatic speed regulator for in- 
ternal combustion, J. G. Callan 809,771 

Engines, high tension current distributer for 

internal combustion, L. J. Le Pontois.. 809,453 
Envelops, manufacture of bottle, Henke & 

Schulte 809,299 

Excavating machine, A. F. Huber 809,689 

Explosion engine, G. Petzel 809,841 

Explosive engine, cam movement, P. K. 

Stern : 809,333 

Explosive engine, double acting, Kyle & 

Hicks 809,451 

Eyeglass guard, C. Goodwin 809,368 

Eyeglasses and spectacles, J. Kovacs 809,702 

Fan and score card, combined, W. Steel.... 809,5:15 

Fan, oscillating electric, H. S. Brown 809,356 

Fare receipt register, conductor's cash, 

W. W. Kay 809,377 

Fare register, W. W. Kay 809,378 

Fastening device, E. Wotzel 809,351 

Faucet, J. O. Beazley 809.895 

Fence, J. H. Brown 809,906 

Fence fabric, wire, T. Litwiller, reissue.. 12,434 

Fence lock, wire, G. W. Beyerle 809,549 

Fence post, Lidke & Seymour 809,824 

Fertilizer distributer, C. Johnson 809,808 

File and binder for newspapers, etc., com- 
bined, J. Wilson 809,484 

Filter, E. W. Roberts 809,463 

Fire escape, J. C. Covert 809,070 

Fire pot and grate, S. Knapp 809,701 

Fire resisting cabinet, W. V. Dick 809,497 

Fireproof conductors, making, A. M. Lougee 809,312 

Fireproof wire, A. M. Lougee 809,311 

Fishing tackle, B. Waldberg 809,343 

Flexible coupling, Woolldridge & Ward 809,880 

Floor waxing, polishing, and cleaning ma- 
chine, F. B. Reichenbaeh 809,580 

Flush, A. J. Barr 809,603 

Fodder loader and hauler, M. Plackard 809,323 

Fuel, apparatus for the complete combustion 

of solid, A. Pf eif er 800,322 

Furnace. See Glass furnace. 

Furnace charging apparatus, blast, G. C. 

Shackelford 809,754 

Fuse, impact, L. Abendroth 809,885 

Fuse plug, H. T. Paiste 809.837 

Fuse plug, electric multiple, Hepke & Diener 809,301 

Game apparatus, A. Friedenthal 809,293 

Game apparatus F. W. Burns 809,606 

Game board, N. T. Hale 809,502 

Game board, I. Silvernail 809,853 

Gas engine, W. T. Fox 809,292 

Gas engine, compound, J. W. Eisenhuth... 809,791 

Gas fixture, P. J. Nevins 809,727 

Gas plant, acetylene, W. J. Stinson 809,473 

Gas producer, J. R. George 809,295 

Gas producer, E. Sandner 809,849 

Gas producers, fluid sealing device for, G. 

M. S. Tait 809,339 

Gas producers, governor for suction, E. 

Sandner 809,848 

Gas purifier, E. C. Woodworth 809,659 

Gases, cleansing manufactured. L. P. Lowe 809,383 

Gear, variable speed, FA A. Hoefer 809,372 

Gear, variable speed, M. C. Talcott 809,400 

Gearing, C. R. Gabriel 809,915 

Gearing, transmission, M. C. Talcott 809,540 

Glass furnace, S. O. Richardson, Jr 800,925 

Glass, manufacturing window, L. Appert.. 809,418 

Glass plate grinding tool, F. Franz 809,499 

Glassware, machine for the manufacture of, 

C. E. Blue 809,902 

Glaziers, sash supporting platform for, F. J. 

Peters 809,321 

Gold separator, E. J. Sterling 809,586 

Governor, emergency, Callan & Boyd 809,772 

Governor in tlvwheels, automatic friction, 

T. L. Cummings 809,784 

Grain conveyer, J. B. Schuman 809,470 

Grain elevator, portable. Hof & Ladwig. . 809,373 

Grindstone frame, G. Wideman 809,349 

Gun, A. H. Stow 809,640 

Gun barrels or the cradles of portable guns 
in the traveling position, device for se- 
curing the, Lauber & Thiele 800,819 

Gun elevating and sighting attachment, Lau- 
ber & Stock 809,818 

Gun, recoil, O. Lauber 809,821 

Gun, salute, W. D. Ryan 809,752 

Guns, means for securing shields to port- 
able, O. Lauber 809,820 

Hair, apparatus for promoting the growth 

of, N. W. Dible 809,360 

Hammer, power, M. T. Weston 809,348 

Hand, artificial, A. Grogan 809,797 

Harness lining and pad and the like, E. M. 

Aulton 809,276 

Harness pad, W. D. Kellerman 809.449 

Harness snap and slide, ,T. Reichert 809,745 

Harness snap and slide, combined, J. Reich- 
ert 809,924, 

Harrow, E. R. Miller 809.710 

Harvester, bean, C. Rueble 800.751 

Harvester, beet, C. L. Jolly 809,694 

Ttav loader, S. M. Wixcel 809,598 

Heading machine, E. C. Meyer, 809,520 

Headstone and grave marker, A. H. How- 
ard 809.616 

Heater, J. L. Klemme 809.507 

Heating system, electrical, A. D. Newton 809,728 
Heddle making machine, Charpentier & Ri- 

chelle 809,668 

Horse blanket pin, M. L. Jacoby 809.691 

Horseshoe, Campbell & Reagan 809,553 

Horseshoe, J. Howard 809.688 

Hose coupling, S. M. Rhoads 809.746 

ITose coupling, Toole & McDonnell 809,759 

Hot water bag and syringe, combined, M. 

Van Tassel-Beck 809,650 

Hub, wheel. Brabant & Beaufore 809,606 

Hygrometer, automatic indicating and regu- 
lating, S. W. Cramer 809,072 

Ice cream mold and dipper, A. E. Bennett 809,663 

Index, cabinet, C. H. Payne 809,741 

Index drawer, card, W. Lumley 809,314 

Ingots, producing compound, M. Weiss. . . . 809,871 

Inhaler. J. Barnes 809.062 

Ink well. S. G. Baldwin 809,891 

Instruments, self-plaving mechanism for, 

F. W. Hedgeland 809,505 

Insulated receptacle for panel and switch 

boards,' W. C. Tregoning 809,804 

Internal combustion engine, H. C. Holloway 809,014. 
Iron or steel, manufacturing, B. Fleischer. . 809,291 
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Foot and 
Power 
Screw Cutting 



"Star" 
Lathes 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 
SENF.CA FALLS MFC. CO. 

695 Water Street, 
Seneca Falls, N.Y., U.S.A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 

SUPPLIES. BEST MATERIALS. BEST 

WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO., 120 Culvert St., Cincinnati, 0. 

THE MIETZ & WEISS 

OIL ENGINES 

Operated by Kerosene Oil, Fuel Oil, 
Distillate. Safest, Simplest, Most 
Economical and Most. Reliable Power 
on the market. 

Highest award for Direct Coupled 
Oil Engines and Generator, laris 
Exposition, 1900. Gold Medals, Pan 
American Exposition, 1901, Charles- 
ton Exposition, 1902. Gold Medal 
and Special Diploma, Louisiana Pur- 
chase Exposition, St. Louis, Mo., 1904. 

AUGUST MIETZ 

128-138 Mott St., New York, U.S.A. 
Catalogue Dept. 24. 




WE Ntuite ZTi Lamps 

For Home, Store and Street 

We also manufacture Table Lamps, 

Wall Lamps, Chandeliers, Street 

Lamps, Etc. 100 Candle Power 

seven hours ONE CENT. No 

Wicks. No Smoke. No Odor. 

Absolutely safe. THEY SELL AT SIGHT. 

Exclusive territory to good agents. fyWrito for 

catalogue and prices. 

Chicago Sofar Light Co.DeptG, Chicago 




FRICTION DISK DRILL 

FOR LIGHT WORK. 
Has These Great Advantages: 

The speed can be instantly changed fromO to 1600 without 
stopping or shifting belts. Power applied can be graduated 
to drive, with equal safety, the smallest or largest drills 
within its range — a wonderful economy in time and great 
saving in drill breakage. $3T Send for Drill Catalogue. 

W. F. Jfc JNO. BARNES CO., 

Established 1872. 
1999 Ruby Street, - - Rockford, 111. 




ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements 1 1»«, 1110* 1111. Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 

Andrew Carnegie, Thom&s A. Edison. 
ana many other successful men be- 
gan their careers at Telegraph 
. jjBfr Operating. "Why don't you 

&. --** -^ '- ,rn? For $1-75 we will 

send you a complete 
N. D. outfit with 
book of instructions, 
by express {not pre- 
paid). Send for cata- 
log of electric appa- 
1 ^r w ratus, supplies and 
novelties:' 
J. H. Bunnell & Co., Inc., 20 Park Place, New York 




Keystone Well Drills 




for Artesian and Ordinary Water 
Wrils ; Mineral Prospecting and 
Placer Testing for Dredgers ; 
Deep Drilling for Oil and Gas ; 
Contractor's Blast Hole Drilling, 
River and Harbor Exploration, 
etc. Our five catalogs are text- 
books in these lines. 

KEYSTONE WELL WORKS 
Beaver Falls, Pa. 



IMAGE'S PHOTO PASTE 

IN JARS AND TUBES. 

For photo or general use. Dries 

quickly— never discolors print. Very : 
strong — corners will not curl. Largest! 
hottle now sold for 6c.( by mail,10c.) In ' 
bulk for large users, carton work, etc. 

If PACE'S MUCILAGE 

2 oz. size retails 5c. ; by mail, 10c, 
L E PACE'S CLUE-1 oz., 10c; by 
mail. 12c, bot.ortube. RUSSIA CEMEXT 
CO,, ISO t'ssex Avenue, Gloucester, Mass, 




Boiler Room Economy 

is the title of a booklet that we issue that tells you all 
about the ravages of boiler scale and how we send to 
any responsible power-user the Dean Boiler Tube 




Cleaner for a free trial. Send for this booklet. It is 
yours for the simple asking. It tells you of the only 
device manufactured that will remove the profit-eating 
scale from your boilers and remove all of it. Endorsed 
by more than 6,000 users. 

THE Witt. B. PIERCE CO. 
319 Washington Street, Buffalo, N. Y. 



How To Increase 

Your Business 




READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 

This week it will be found 
on page 78. 

Some week you will be 
likely to find an inquiry 
for something that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
Watch it Carefully 




Journal bearing, A. Lipschutz 809,708 

Ketones, making, H. S. Blackmore 809,900 

Kettle and lid securing and operating 

means therefor, O. S. Pierce 809,461 

Ladder attachment for pipes, J. F. Collins 809,778 
Lamp, incandescent gas, J. F. W. Jost.... 809,810 
Lamps, apparatus for automatically light- 
ing gas, W. Kissel 809,814 

Lamps, means for controlling mercury va- 
por electric, P. H. Thomas 809,643 

Lamps, thermostatic switch for incandes- 
cent electric, J. V. A. Kimmey, Jr. . . 809,700 

Land clearing machine, O. H. McNally 809,523 

Lantern, A. R. Pritchard 809,462 

Lantern, D. 0. Kline 809,508 

Lantern globe rack, O. F. Bowmaster 809,422 

Latch, A. Shepard 809,534 

Latch, gate, 6. Warner 809,544, 

Latch, gate, J. S. Drennan 809,608 

Lathe attachment, M. O. Zange 809,353 

Lathe attachment, 6. H. Mong 809,717 

Lathe follower rest, Lodge & Chard 809,513 

Laundry iron, electric, E. H. Richardson.. 809,529 
Leather seasoning machine, W. H. Moore.. 809,718 

Ledger, loose leaf, R. J. Frank 809,914 

Lifting jack, J. J. Shannon 809,584 

Limb, artificial, G. E. Wilkins 809,875, 809,876 

Line holder, C. Straesser 809,403 

Lip turner, F. F. Smith 809,332 

Liquid filling apparatus, R. C. White 809,764 

Liquid fuel, mechanism for automatically 

distributing, H. Galopin 809,438 

Liquid separator liner, centrifugal, C. D. 

Hellstrom 809,685 

Liquids in vacuo, apparatus for dieharging, 

J. W. Lytton 809,385 

Loading and unloading device, A. W. Keech 809,618 
Lock. See Car door lock. 

Lock, Caley & Voight 809,424 

Lock and latch fittings, C. J. Caley 809,425 

Lock and latch mechanism, H. G. Voight.. 809,342 

Locomotive pedestal, F. H. Ramsdell 809,744 

Loom shuttle motion. Christian & Reynolds 809,776 

Loom shuttle, ribbon, W. Hausmann 809,564 

Looms, crank shaft support for, A. J. 

O' Reilly 809,392 

Lubricator, W. S. Patterson 809,393 

Mail bag receiving and delivering appar- 
atus, T. Cross 809,430 

Mail box, T. J. R. Turner 809,866 

Marine boiler, G. Marshall 809,518 

Martingale and connection, F. E. Vickery.. 809,868 

Match box holder, J. Berryman 809,665 

Match box, safety, J. Karpen 809,506 

Matrix and punch cutting machine, L. B. 

Benton 809,54"8 

Measure, tailor's, F. Nordstrom . . . . ; 809,836 

Measuring and marking the distance from 
the ground of skirts, etc., apparatus 

for, S. D. Cheyne 809,669 

Mechanical movement, G. W. Johnston... 809,693 
Merry-go-round, C. F. Weidner, reissue... 12,435 
Metal, skimming slag from molten, M. M. 

Suppes 809,405 

Metallic hoop, G. L. Meade 809,519 

Metallic salts and oxids, densifying and 
eliminating air and gas from masses 

of pulverulent, Bartlett & Gordon 809,354 

Milk products and recovering milk fluids, 

means for making, C. M. Taylor, Jr.. 809,860 

Mill, H. A. Howard 809,687 

Mine and elevator shafts, cage for, W. 

Black 809,899 

Mine ventilating apparatus. M. J. Ward . . 809,653 
Mining and other debris, device for remov- 
ing, S. W. Wible 809,593 

Mining machine, coal, C. Wissemann 809,350 

Mining, submarine, E. F. Scheibe 809,633 

Mixing and measuring apparatus, R. C. 

Smith 809,585 

Mold forming mechanism, G. Henningsen.. 809,504 
Mother-of-pearl, manufacture of artificial, 

P. C. D. Castle 809,909 

Motor controller, A. Pedersen 809,460 

Motor starting device, electric, H. B. Wil- 
son 809,878 

MufHer, exhaust, L. T. Weiss 809,654 

Multiple bolt, J. H. Pretsman 809,628 

Multispindle machine, self-acting, E. Wid- 

ner-Abegg 809,594 

Musical instrument, H. Stockmeir 809,539 

Musical instrument bridge, stringed, R. H. 

Payne 809,459 

Nail puller, W. F. Hobbs 809,803 

Nest, hen's, C. T. Reid 809,528 

Net making machine, A. O. & G. Hammer 809,611 
Oil press heating device, J. W. Winfrey. . 809,547 

Oil tank indicator, W. Torst, Jr 809,542 

Ore concentrator, G. M. Whitney 809,765 

Ornamental comb, Metcalf & Pickering .... 809,574 

Overshoe fastener, W. O. Brockway 809,905 

Packing, C. Restein 809,581 

Pad. See Harness pad. 

Pad holder, L. J. Hopkins 809,615 

Panel cut ont and receptacle, F. T. Wheeler 809,873 
Paper bottle, cup, and other container, 

J. C. Kimsey 809,812 

Paper bottles, cups. . etc., manufacture of, 

Kimsey & Heyl 809,813 

Paper holder, J. Sim 809,330 

Paper making machine, Moore & White. . 809,832 
Paper, manufacturing lined or enveloped 
tubes of parchment, G. H. Sachsen- 

roder 809,846 

Peeling machine, vegetable, H. Robinson.. 809,582 
Pen rack and inkstand holder, combined, 

L. Tripodi 809,646 

Pen, reservoir, P. Orywall 809,319 

Penholder, O. Johnson 809,692 

Photographic proofs, producing multicol- 
ored, S. 'Vathis 809,651 

Photographic purposes, automatic device 

for, W. H. Greene 809,369 

Photographic shutters, automatic tripping 

device for, A. E. Watts 809,346 

Piano player, electrical, P. B. Kehoe 809,305 

Pipe clamp, E. L. Rieske 809,327 

Pipe coupling, J. P. Eustis 809,792 

Pipe guard, vent, C. M. Breen 809,667 

Pipe laying device, C. De Lay 809,910 

Pipes of artificial stone, making, J. Hall. . 809,680 

Planter wheel, G. C. Avery 809,888 

Plastic materials, machine for molding arti- 
cles from, H. W. N. Cole 809,554 

Plow, S. H. Steele 809,757 

Plow, S. S. Weaver 809,870 

Plow disk jointer, Thorne & Welton 809,477 

Plow, motor, H. J. Kyle 809,704 

Plunger lubricator, L. A. B. Johnson 809,809 

Pneumatic motor, L-. U. Jobes 809,919 

Poi machine, E. Kopke 809,571 

Potato cutter and planter, automatic, J. J. 

Putney 809,396 

Printing press ink distributer, J. S. Mc- 

Kinley 809,521 

Printing presses, safety device for two 

revolution, M. Rockstroh 809,748 

Pulley, clothes line, H. Koorie 809,815 

Pnlley mounting, McDermott & Betzel. . . . 809,390 

Pulley, sash, C. J. Caley 809,489 

Pulp screening machine, centrifugal, C. W. 

Thomas 809,642 

Pump, P. A. Myers 809,389 

Pump regulator, Watson & Jahn 809,590 

Pumping system, oil well, R. J. Hoffman. . 809,805 

Punch, container, W. F. Hobbs 809,804 

Puzzle, J. Bigham 809.898 

Radiator, W. H. Wyant 809.486 

Rafter gage, E. H. Horton 809,686 

Rail and tie fastener A. S. Dreibelbis 809,555 

Rail joint, Chormann & Combs 809,284 

Rail joint, C. H. Stephens 809,536 

Rail joint and clamp, continuous, W. J. 

Williams 809,417 

Rail joint chair, A. M. Ewing 809,434 

Railway drawhead and air coupling, com- 
bined, L. Lecompte 809,705 

Railway frog, T. L. Brennan 809,487 

Railway signaling system, electrical, M. H. 

Loudon 809,515 

Railway switch stand. E. L. Morgan 809,719 

Railway system, H. C. Ford 809,794 

Railway tie, F. Seyhers 809,401 

Railway tie, T. R. Hasley 809,682 

Range construction, M. F. Allen 809,766 

Razor blade holder, J. H. Hunt 809,690 

Razor, safety, S. G. Brosius 809,604 

Razor strop, G. W. Collins 809,777 

Refrigerator, E. Prendergast 809,324 

Resawing machine. L. A. Lawhon 809,307 

Revolving and reclining chair, H. Witte.. 809,596 

Roaster, J. E. Scott 809,851 

Roller compress, S. J. Webb 809,415 




Don't Waste 



«$**:? 



Marine Engines^, 

Four cycle — jump spark 
ignition — Automobile type. 
Have the smallest number of 
working parts consistent with a perfect 
operating 1 motor. Our valves insure 
perfect mixture. Ignition system is like an automobile, 
and motors starts with one turn. 

Regal Engines are tully guaranteed. 
"They ore Built to Run and Do It." 
Our customers say we are the only manufacturers who put 
Good Work into a Small Engine. Made in 3 types, 1 1 2, 
3 and 5 H. P.— single cylinder ; 8 to 15 H. 1'. double cylin- 
der; 30 H. P. 4-cylinder. Send fok Our New Cata- 
logue No. 12 — it shows all the latest designs— tells in- 
teresting things about gas engines. Mailed free. 
Kegal Gasoline Engine Co., Coldwater, Mich 
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TOOL KNOWLEDGE (HEAP 




In fact you can bave it free ! 
This cut represents our new Tool 
Catalogue No* '2'2. It is cloth- 
bound and contains 950 pages all 
about Tools. Full descriptions 
and thousands of illustrations. 
Sent post-paid on receipt of $1.00 
which is refunded on your first 
purchase from us of $10.00 or over. 

MONTGOMERY & CO. 

105 Fulton St., N. Y. City 




Used by forty of the leading 
Automobile and motor boat 
manufacturers. Suitable for 
any gas or gasoline engine us- 
ing make and break or jump 
spark ignition. 

EVERY BATTERY GUARANTEED 
to give satisfaction or purchase 
money refunded. 
W1THERBEE IGNITER CO. 
27-31 Thames St. - - NEW YORK 



Whitewash Your Factory 

at Lowest Cost 

With a Progress Univer- 
sal Spraying Machine. 

One man can apply white- 
wash, calcimine or cold 
water paint to 1,000 square 
feet of factory wall in ten 
hours, and do better 
work than with a brush. 
It is also adapted for 
spreading disinfectants, 
destroying insect pests 
and diseases on trees, 
vegetables and other 
plants, extinguishing 
fires, etc. This machine costs only $21 .00 and lasts 
a lifetime. It pays for itself the first year. Write 
for detailed description. 

Dayton Supply Co., Dayton, Ohio. 




The Automatic Telephone 
Card Index 

_.in be attached to your 'phone in a 
minute. Has enough space for the names of 
170 firms, alphabetically arranged in a hand- 
aluminum case. The cards are quickly 
removed and are out of sight, except when 
you want them. Cards plainly Indexed. Pull 
out the letter you want. When through, let 
... go, and it returns to its place automati- 

cally. Splendid advertising souvenir to 
give to customers. Name and busi- 
ness printe d on face of case, in quanti- 
ties. Jfrice 50c, sent postpaid. 

AUTOMATIC CARD INDEX CO. 

Dept. A. 8S?-SS1 Bleeeker Street, UtU'ft, IV. Y. 





Over 55 Companies 

operating 

Thurman Patents 

in America, 

and as many more in 

Canada, England, 

and Europe. 

FREE CATALOGUE 



General Compressed Air House Cleaning Co. 

ST. LOUIS, U. S. A. 

Manufacturers of the Celebrated Thurman direct- 
connected Gasolene Driven Air Compressors 
for Mines, Pneumatic Tools, Etc. 



IOB BOATS ! 

If you want to know how to make an Ice 
Boat, buy Scientific American Supple- 
ment 15 .5 6. Complete working drawings 
jriid a thorough description are published. 
Order from your newsdealer or from Munn 
& Co.. 361 Broadway, New Vork 




Let Me Sell 

YOUR PATENT 

Booklet explaining how 
mailed FREE. Fifteen 
years' experience Patent Sales 
exclusively. If you have a, 
Patent for sale, call on or 
write 

WILLIAM E. HOYT 

Patent Sales Specialist 
290 C, Broadway, JV. Y. City 



Choice of Routes 
To California 

VIA THE 

Chicago, Milwaukee and 
St. Paul Railway 

i. The Overland Limited to San Francisco, via Omaha and 
Ogden, in less than three days. From Union Station, 
Chicago, 8.oo p. m. daily. 

2. Tourist Sleepers to Los Angeles via the new San Pedne, 
Los Angeles & Salt Lake Railroad, leave Union Station, 
Chicago, 6.05 p. m. daily. 

3. Personally conducted tourist-car parties to Los Angeles and 
San Francisco, via Kansas City and Pueblo, Jeave Union 
Station, Chicago, 10.25 p. m. Tuesdays and Thursdays. 

4. Daily tourist sleeper, Chicago to San Francisco, with direct 
connections to Los Angeles and Portland, leaves Union 
Station, Chicago, 10.25 p.m. Route via Omaha, Ogden and 
Sacramento. 

5. The Southwest Limited, leaving Union Station, Chicago, 
6.00 p. m. daily, makes direct connections with through 
trains to California in Union Station, Kansas City. 

6. The Pioneer Limited, leaving Union Station, Chicago, 
6.30 p. m. daily, arrives St. Paul 7.25 a. m. and Minneapolis 
8.00 a. m., making direct connections with northern trans- 
continental trains for the Pacific Coast. 

If you will state your destination, complete information 
regarding rates, routes and train service will be sent to you. 

California book for six cents postage. Folders free. 



F. A. MILLER 

General Passenger Agent 

CHICAGO 



W. S. HOWELL 

General Eastern Agent 

NEW YORK 



January 20, 1906. 



Scientific American. 



81 



Now Ready 
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Vrf7 V JT ^ ViP VK* 

Electricians' Handy Book. 

By Prof. T. O'CONOR SLOANE. 

768 Pages. Nearly 600 Illustrations. 

Handsomely Bound in Red .Leather, with 

Title and Edges in Gold. Price $3.50 




This thoroughly practical book of 7S8 pages covers 
the entire field of electricity. It contains no useless 
theory— everything is to the point, and readily under- 
stood by student or practical man. The advanced elec- 
trical engineer will also receive great benefit from its 
study. It is a work of the most modern practice. 
Written in a clear, comprehensive manner, it covers 
the field thoroughly, but so simply that any one can 
understand it fully. It teaches you just what you need 
to know about electricity. 

j» Practical Work for Practical Men. 

CONTAINS SPECIAL CHAPTERS ON 



Mathematics. 

Electric Quantity and 
Current. 

Tbe Electric Circuit. 

Ohm's Law. 

Electro-Chemistry. 

Primary Batteries. 

Storage Batteries. 

The Field of Force. 

Magnets. 

Induction. 

Direct-Current Gener- 
ators and Motors. 

Direct-Current Armature 
Winding. 

The Direct-Current 
Generator. 

Armature Reactions. 

Characteristic Curves. 

The Direct-Current 
Motor. 

Open-Qoil Generators. 

Generators and Motor 

"-OqnsBruction. 

The^l&ernating Current. 

Alternating Current 
Generators. 



Alternating Current 

Mot.ors. 
Transformers 
Management of Motors 

and Dvnamos. 
Care of Dynamos and 

Motors. 
Station Notes. 
Switchboards. 
Voltmeters and 

Ammeters. 
Distribution. 
Lighting Arresters. 
The Incandescent Lamp. 
The Arc Lamp. 
Photometry. 
Electric Railroads, 
Electrical Measuring 

Instruments. 
Electrical Engineering 

Measurements. 
Electroplating. 
Electric Meters.. 
Telephony. 
Bell Wiring. 
Electric Heating 
Wireless Telegraphy. 



American Tool-Making and 
Interchangeable Manu- 
facturing. 

By J. y. WOODWORTH. 
544 Pages. 600 Illustrations. Price $4.00 

A practical treatise on the Art of American Tool 
Making and System of Interchangeable Manufacturing 
as carried on to-day in the United States. It describes 
and illustrates all of the different types and classes of 
small Tools, Fixtures, Devices and Special Appliances 
which are in general use in all machine manufacturing 
and metal-working establishments where economy, 
capacity, and interchangeability in the production of 
machinedmetal parts are imperative. It is a practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu- 
facturing methods and assisting inreducing the expense 
and increasing the output and the income. 



Gas Engines and Producer- 
Gas Plants. 

By R. E. MAT HOT. 

320 Pages. Fully Illustrated. Price $2.50 

A practical treatise setting forth the principles of 
Gas Engines and Producer Design, the Selection and 
Installation of an Engine, Conditions of Perfect Opera- 
tion, Producer-Gas Engines and their Possibilities. The 
Care of Gas Engines and Producer-Gas Plants, with a 
Chapter on Volatile Hydrocarbon and Oil Engines. 
Thoroughly up-to-date in its treatment of the subject, 
t he work discusses at considerable length the genera- 
tion of producer-gas and its utilization in gas engines. 
No other book in English presents anything like as full 
a discussion of this most important phase of the gas 
engine. Indeed, no other book devotes even a chapter 
to producer-gas. despite the fact that it is the coming 
fuel for gas engines of high power. 



%W~Any of these books sent prepaid on receipt of price. 
%&~A special circular of these books will be sent to any- 
one on application. 

MUNN & COMPANY 

Publishers of Scientific American* 

361 Broadway, New York 



Rope, B. D. Metoalf 809,386 

Ropes from their pulleys, device for unship- 
ping endless traveling, G. Leue 809,823 

Rotary engine, A. O. England 809,363 

Rotary motor, I. H. Spencer 809,637 

Saddle tree or frame, R. Guilleaume 809,370 

Sash balance, H. A. Crommett 806,783 

Sash, window, Edbrooke & Llnduuist 809,609 

Saw, P. A. Wuest 809,485 

Scaffold nail, C. B. Springer 809,402 

Scaffold support, safety, P. Caporale 809,490 

Scale, automatic recording ice, C. E. Crane 809,429 

Scale, portable, E. E. Barakat 809,602 

Scale, weighing, J. Lorentzen 809,826 

Scarf pin safety device, M. E. Rosenblum 809,750 

Scissors, R. Theis 809,541 

Scraper and shovel plow, combined, N. Mc- 
Laughlin 809,626 

Screen. See Window screen. 

Seal lock, P. S. Clauser 809,357 

Seeding and manure-spreading machine, 

combined, D. Toscani 809,863 

Sewing machine, W. M. Ammerman 809,600 

Sewing machine bobbin winder, Eames & 

Finch 809,911 

Sewing machine fan attachment, Weinstein 

& Perlstein 809,416 

Sewing machine feed and loop taker actu- 
ating mechanism, M. Hemleb 809,566 

Sewing machine feeding mechanism, W. M. 

Ammerman 809,661 

Sewing machine, interchangeable lock and 

chain stitch, W. M. Ammerman 809,660 

Sewing machine, looped fabric, Starr & 

Nichols 809,855 

Sewing machine ruffling mechanism, A. 

Laubscher 809,922 

Sewing machine wax pot, Corcoran & Do- 

byne " 809,428 

Shaft lubricator, crank and similar, T. S. 

Patterson 809,740 

Sharpener, disk, C. M. Strain 809.334 

Shoe, J. N. Moulton 800.622 

Shoe, waterproof, P. G. Mayhew 809,713 

Shot making machine, P. F. Cowing 809,671 

Shovel, F. S. C. Peisker 809,840 

Shutter bower and fastener, I., C. F. & 

H. C. Zimmerman 809,884 

Sickle, P. E. Fletcher 809,676 

Signal attachment semaphore. C. H. Gill. 809,678 

Signals, rain guard for, R. Herman 809,800 

Silver salt, producing solutions containing 

nure, W. Bolsterli 809,278 

Skirt fastener, W. D. & E. H. Roy 809.465 

Sledge, power, F. C. Mors 809,575 

Smoke consuming furnace, W. T. Paxson.. 809,458 
Smoothing and polishing machine, L. A. 

Berry 809,420 

Soan holder, liquid, E. A. Bender 809,896 

Soldering flux, O. J. Lanigan 809,381 

Sole, waterproof, J. N. Moulton 809,623 

Spade. E. C. Jewett 809,807 

Snarking plug. W. Ottaway 809,578 

Sneed mechanism, variable, S. L. Heywood 809,802 
Speed mechanism, variable, R. E. Rose- 

warne 809,845 

Snoke extractor, G. Raitbel 809,397 

Spools and sewing machine bobbins, means 

for holding. F. A. Holt 809,303 

Spout for receptacles containing volatile 

inflammable liquids, safety. L. Scbon . . 809,634 
Springs, utilizing worn out railway or like 

spiral steel, J. Bergmann 809.664 

Snroeket, expansible, A. W. Boon 809,421 

Stacker, hay. A. M. & G. E. Stevens 809,538 

Stall for calves, retaining. A. A. Lewis 809.923 

Stamp^ affixing machine, O. W. Johnson 809,569 

Stamping or impressing machine, blank, 

G. W. H'eene 809.591 

Steam boiler, C. W. Hawkes 809.503 

Steam boiler. G. Marshall 809,517 

Steam generator, T. R. Butman 809,282 

Steam generator, D. Fitzgibbons 809,366 

Steam generator, J. W. Payne 809,839 

Steam generator and superheater, F. A. 

Haughton 809,683 

Steam, means for superheating, F. A. 

Haughton 809,612 

Stereotype casting machines, trimming me- 
chanism for, T. M. North 809,524 

Stereotype nlate holder. F. Rockstrob.. 809.399 

Stilt, adjustable, J. Thenser 809,862 

Store service apparatus, C ,T Miller 809,714 

Stove polish, production of. A. N. Braun.. 809.279 

Strainer holder, tea, A. Chundelah 809,607 

Stran loop, H. Hart 809,681 

Sulnhuric nnhydrid making, R. Knietsch.. 809,450 

Swing, lawn, H. W. Watson 809.480 

Swingletree, J. A. Buchanan 809,769 

Switch plug with electrical fuse, Hepfee & 

Diener 809,30f> 

Switches, emergency operating means for 

reversing. F. E. Case 809.773 

Table, Kraemer & Elles 809,703 

Table spread sunport, S. J. Wever 809,546 

Tableware and like articles. G. A. Henckel 809,567 
Target setting apparatus, electric G. Gra- 

bosch 809,796 

Teaching device, penmanship, R. W. Man- 
uel 809,71 2 

Telautographic and other electric circuits, 

G. S. Tiffany 809,762 

Telegraph and ' telephone system, combined, 

C. Turchi 809,865 

Telephone, C. G. Burke 809.423 

Telephone transmitter. J. Z. Miller 809,831 

Telephones, adjustable support for, Knight 

& Sweet 809,379 

Tenpin setting and spotting ' means, J. C. 

Backus ?. 809,890 

Tent. E. E. Mann 809.516 

Thread guide, D. C. Finney 809,437 

Tie. See Railway tie. 

Tire cover, pneumatic, W. A. Sankey 809,530 

Tire for wheeled vehicles, F. H. Sterling.. 809,537 

Tire, pneumatic, P. W. Tillinghast 809,409 

Tire, vehicle, J. A. Swinehart 809,641 

Tobacco moistening apparatus,; H. J. Mur- 
phy :. ' 809,576 

Tobacco pipe, cigar holder, a:nd cigarette 

holder, L. Probyn 809,325 

Tobacco stripping machine ,T. M. Mcintosh 809.724 

Tool, Smith & Frenk 809,755 

Tool operating machines, holder for rotary, 

C. H. Lawton 809,822 

Toy cannon, J. H. Weaver 809,414 

Track or way, H. F. Keil 809,697 

Train control system, pneumatic, J. B. 

Linn 809,707 

Trap or valve for draining heating systems, 

automatic, ,T. H. Davis 809,786 

Traversing mechanism, W. E. Magie 809,454 

Trestle, J. M. Normand 809.729 

Trip mechanism, automatic, A. E. Watts.. 809,345 

Trolley attachment, E. D. Rockwell 809,630 

Trolley wheel bushing, ball bearing, M. 

Shaaber 809,852 

Trolley wire clamp. E. L. Baker 809,601 

Trolley wires, hanger or ear for overhead 

electric, Richardson & Jones 809,747 

Truck, P. Twomey ..809,478 

Truck bolster, J. C. Barber 809,768 

Truck holster, car, G. C. Pffurray 809,625 

Truck, car. J. M. Hopkins 809,505 

Truck, railway car, W. Ferris 809,435 

Trunk, H. Davis 809,286 

Trunk, T. J. Livsie 809,709 

Tubes and armoring flexible? hose or other 
tubes, mechanism for constructing flex- 
ible metal, E. T. Greenfield 809,561 

Tufting machine, W. E. Latfmer 809,572 

Tug, harness, J. S. McKenzde 809,577 

Turbine, J. H. Barker 809,277 

Turbine. E. Maier 809,711 

Turbine controller, F. Samuelson 809,847 

Turbine, elastic fluid, A. H. Kruesi 809,816 

Turnstile registering or indicating: device, 

A. Marsh 809,828 

Turpentine box cutting machine, Ivey & 

McDonald 809,444 

Tweezers, needle, and eye-<.'urette, com- 
bined, E. Pastore 809,579 

Typewriting machine, L. C. Neff 809,391 

Typewriting machine, J. Felbel ...: 809.675 

Umbrella attachment, M. A. Brunner 809,551 

Underreamer, F. W. Jones 809,570 

Valve mechanism for internal combustion 

engines, W. H. Schoonmaker S09.400 

Valve mechanism, measuring, R. W. Goeb 809,439 

Valve, slide gate, A. Stenwall 809,857 

Valve, stopper, A. T. Duncan 809,789 

Valve, triple, R. SJ. Cnapman ., 809,491 



The TWENTIETH 
CENTURY MAGAZINE 

Edited by JOHN BRISBEN WALKER 

FOR FEBRUARY. PRICE, 5 CENTS 

You can have it sent by mail for one year for 50 cents 

Among the leading articles c the month are : 

"The Eleven Groups Which Control in WblII Street." 
"Jerome ; a. Puzzle. Will He Make Good?" 
"Municipal Ownership a. Certainty in Chicago." 

By Mayor Dunn 
"The Way Out of Oxir Insurance Troubles." 

By John Brisben Walker 
Three Clever Stories, complete in this number. 



5 Cents. 



By MaJl 50 Cents a. Year 



An Encyclopedia for Home or Office Use 

You can have the Twentieth Century Magazine and the five volumes of the 
"TWENTIETH CENTURY" ENCYCLOPEDIA— handsomely bound in cloth- 
sent to your address for $2.50, payable $1.00 in cash and 25 cents per month until 
the whole is paid. ^ This Encyclopedia contains ninety-six maps in three colors, six 
thousand " Who's Who," one hundred and fifty fine half-tones, and a Gazetteer em- 
bracing over fifty thousand names. It weighs eleven pounds, and the extra charges 
or postage are to be paid by the receiver. 500 Fifth Avenue, New York, or Irvingfon, N. V. 



AJM-EAN KITCHEN 

and agreat saving in wall paper 
and paint is effected by tbe use of 
tbe Victor Range Canopy. 

Can be easily attached to any 
ranae in 20 minutes Takes tbe 
smoke, steam, grease, smell and 
dampness from tbe kitchen up 
the chimney. Made of polished 
iron, nickel trim. Price, for 4 or 6 

lid range, $7.50. Good agents wanted. 

The Phoenix Furnace Co., 214 Wood St, Pittsburg, Pa. 




BLOBE INCUBATORS. 

Hatch chickens No experience necessary 
Our large new Illustrated Catalogue of In- 
cubators and Brooders and Poultry Infor- 
mation mailed free. Write to-day. Address 

C. C. SHOEMAKER 

BoxCSl Freeport, Ills. 




Oar Sectional Filing Cabinet 

FOR 

Blue Prints and Electrotypes 

is built in sections so sections may be added 
from time to time as required. We also 
carry a full line of various styles of Draught 
jng Tables, Blue Print Frames, etc. 

Send for Catalogue or ask your jobber, 
Fritz & Goeldel Mfg. Co., 97 Alabama St., Grand Rapids, Mich. 




H 



ENS ARE MONEY MAKERS 

With the aid of a Genuine IflOfi Pattern 

STANDARD CYPHERS INCUBATOR. 

It hatches More Chicks and Healthier Chicks than 
any other. 90 Days Trial. Big 228 page Cat'lg 
FREE if you mention this journal and Bend addresBea of two friends in- 
terested in poultry. Write nearest office. 

n, 1H L„,« i-nni.nfr.Mnn Bufialo, Boston, Chicago, New York, Kansas 
Cyphers InCUbatOr CO., ' Citj or San Frisco. 



IT TOWERS ABOVE ALL 
in completeness, in accuracy, 
in clearness, in conciseness, in 
method and in arrangement. 



A Crowning Victory 



IT STANDS AT THE HEAD 
as the most modern, tbe best 
for schools, the best for busy 
men, the best for the home, 
the best in literary quality. 




THE NEW INTERNATIONAL 
ENCYCLOPAEDIA 

Ask yourself the question : " Ought I to possess this work? " 

Our answer is: "YES; it is essentiaLl." "WHY?" 

It provides you "with the latest information on every subject. 

It enables you to feel, at all times, that you own ana control a complete library. 

It furnishes for you data you can safely use because of its absolute accuracy. 

It satisfies your critical taste by a model literary presentation throughout. 

It aids you in reaching a proper decision, being fair and impartial on all topics. 

It makes research a delight by reason of clearness and conciseness of statement. 

It supplies for your children valuable supplemental data for school use. 

It gives abundant help to the ladies of the household in important domestic matters. 

It opens the way to a more full understanding of current events as they happen. 

It presents, in its maps and illustrations, an unequaled exhibit of art in literature. 

It explains, through its maps of continents,- countries, states and cities, the progress of the world 

and its development. 
It helps the busy man to solve many difficult business and professional problems. 
It brings about and represents economy of time, of money, of mental and physical energy. 
It is invaluable in any modern home, office, library or educational institution. 

What WE say is stated above; below you can note what OTHERS say: 



LATEST INFORMATION 

"Practically indispensable where the latest 
information in the most compact and trust- 
worthy form is desired." — The Christian 
Advocate. 

COMPLETENESS 

"With it a library is well equipped; with- 
out it no library that pretends to even a 
moderate degree of usefulness can justify 
its claim. "—Baltimore Sun. 

ACCURACY 

"To use it eivesamodern student theim- 
pression of having in its hands an instru- 
ment of precision."— Charles Cuthbert HaU, 
President Union Theological Seminary, New 
York City, 

IMPARTIALITY 

"It is fair to all sects, societies and political 
parties."— Willis F. Seivell, Librarian Toledo 
Publie Library, Toledo, Ohio. 

CLEARNESS AND CONCISENESS 

"In clearness and conciseness of statement 
it is unsurpassed."— Judge Nathaniel Foote 
(Supreme Court), Rochester, N. Y. 

VALUE FOR THE BUSY riAN 

" It has all the information that busy people 
need, and in a form which is most satisfac- 
tory."— Prof. W. S. Steele, A. M., LL.D., 
Principal High School, Olean, N. Y. 



Let Us Send You Our 25c. Question Booklet— FREE 

Fill out the coupon and test yonr knowledge » 
the questions of the day you ought to know ^F^f 
about. We will send you, at the same time, ^yty 
our descriptive pamphlet with fac-simile ^^s+ ■£ 

colored plates, engravings, maps and ^^.0 "v"*- 

charts, text pages and lull description ^Fc*a^ ^VV 
ol" the general plan, scope and ar- ^pS^ 4. J^ ®<$? 
rungement ot* the New International ^j^* -$-* ^<$** 
Encyclopaedia, filling twenty vol- ^F$$ ^ <f*"§ ' $* 
umes containing 16,8S8 pages, ^fty ^ 5?V* ^ 
covering 67,09? subjects, ^Pj* 1 ^ -$* -^s. 
illustrated with 100 full-page " * " 

colored lithographs, 400 
duotints, S00 maps 
charts and over 7,000 ^f<$ v 
other illustrations. .^^Zy ~^ ^ 

®. CO. ^^ ° ci^V >^ 

publishers j ^r-bS - 

372 Fifth Ave 
SEW 
YORK 
CITY 
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THE DOOM OF DUST 

Do you realize that when a room is swept 
by a broom or carpet sweeper only a little of 
the visible dirt is removed, while the mul- 
titudes of invisible germ-infected dust par- 
ticles are simply stirred up from the floor 
to the mouldings, and tables and walls. The 
servant carefully dusts them all down again 
to the floor. 

The dust is transferred — not eradicated. 
The Doom of Dust is sounded by the 
VACUUM CLEANER 
This machine actually sucks out all the 
dust, grime and dirt visible and invisible 
through a hose to receptacles where they 
can be disposed of safely The air in a 
room thus cleaned is noticeably crystalline. 
You know that your house is clean. We 
found 12}4 pounds of dirt in one "well 
kept" dining room, where servants swept 
and dusted every day. 

Be Sure your House or Office is Clean 

Buildings cleaned by the Vacuum Cleaner 
are more healthful. The cleaner can be in- 
stalled in your basement, run by electric or 
other power, and your whole house or build- 
ing kept clean at low cost of maintenance. 

For full particulars address 

VACUUM CLEANER CO. 

David T. KENnEY, President. 
72 TRINITY PLACE. NEW YORK 



LITTLE WONDER 

That others are trying to imitate our Faucet Water Motor 
for grinding, sharpening-, polishing, aud light power. War- 
ner '* Little Wonder" Motors are to be found in 
every part of the globe. Over y5,O0U pleased customers are 
•ur best testimonial. Our patents cover the essential fea- 
tures of this machine, hence we urge you to beware of cheap 
and unsatisfactorv imitations. Indispensable m the home 
forcieaniug and polishing silverware and 
cutlery, for grinding and sharpening knives, 
scissors, hatchets, and edged tools. For 
running sewing machines, troolinjr fans, bot- 
tle washer, or small dynamo, etc., etc. At- 
taches in an instant to any water faucet, 
smooth or threaded. Price, complete out- 
lit with emery wheel, twopolislrngwheels, 
pulley and silver and steel polishes, $4.00. 
Send' for our attractive free descriptive 
booklet, or send remittance direct to us. 
We make immediate shipments. Agents 
wanted. WARNER MOTOR CO. t 1 ''*^ < Mfl t; T ?£ 28££ 
Motors and Cooling Fans), Dept. 15, Flatiron Building, AEW YORK 




NEW YORK SCHOOL OF 

automobile: engineers 

Incorporated 

14? West 56th Street, New York City 

Under the personal direction of 

PBOF. OHAS. E. LUCRE. M. E.. Ph.D. 

School of Engineers, Columbia University 

Departments include machine tool and forge shops, 

assembling and test shops, and every, type of motor . 

also laboratories completely and specially equipped to 

teach all component parts of automobiles. 

Day and Evening Classes. 

■SPECIAL CODKSE8 FOR OWNERS. 



$5.00 Water Motor $3.50 

Morton's $5 Divine Faucet Water Motor 
for a limited time $8.50, complete. 
Guaranteed, Attached to any faucet. 
For polishing, sharpening and grinding. 
Euns all kinds of light machines like 
washing and sewing machines. Largest 
and most powerful water motor. Outfit 
includes emery wheel, burling wheel, 
wooden pulley, and polishing material. 
Money refunded if not satisfactory— 
none CO. D. Order now, or write imme- 
diately for free booklet. 

MORTON MFG. COMPANY, Dept. C, 

130 Fulton Street, New York. 




PATENTS 



Our Hand Book on Patents, Trade-Marks, 
etc, sent free. Patents procured through 
Munn & Co. receive free notice in the 

Scientific Amebicajt 
MUNN" * CO., 361 Broadway, N.Y. 
Branch Office: 625 F St., Washington, D.C. 




Turn It Upside Down 

audit won't spill. Theonlynon-liquidstorage 
battery on the market aud the only one of its 
kind in the world. Impossibility tor plates to 
bend or short-circuit, as electrolyte is of solid 
consistency. Can be recharged like the wet 
storage battery as often as desired. Suitable 
for every gas and gasoline ignition. Shipped 
fnlly charged to any part of the world. Write 
for descriptive pamphlet aud trade prices. 
THE ROY' AT, BATTERY CO. 
143 Chambers St., Hew York City 



Vault, burial, J. P. Bending 809,897 

Vault mold, burial, Pruett & Simpson 809,629 

Vehicle antivibration device, G. Grillier 809,501 

Vehicle body construction, S. J. Dowling. 809,788 

Vehicle brake, B. Viola 809,341 

Vehicle controlling device, motor, J. C. 

Gallagher 809,916 

Vehicle draft gear, C. Searer 809,328 

Vehicle, motor, T. L. & T. J. Sturtevant.. 809,475 

Vehicle, motor, A. Nunamaker 809,525 

Vehicle power transmitting mechanism, mo- 
tor, R. Symmonds, Jr 809,337, 809,338 

Vehicle steering mechanism, motor, T. P. 

Meinhard 809,620 

Vehicle wheel, W. Wright 809,881 

Vending machine, H. K. Hansen 809,563 

Ventilating apparatus, C. H. Treat 809,645 

Ventilator. See Window ventilator. 

Veterinary surgeon's table, L. L. Conkey.. 809,358 

Voltmeter, electrostatic, J. Ferguson...... 809.793 

Voting machine, C. F. Harrington 809,371 

Voting machine, C. M. Warner 809.479 

Wagon, H. L. Ferris 809,912,809,913 

Wagon attachment, W. W. Cain 809,488 

Wagon box and hay rack, convertible, 

G. B. Mills 809,388 

Wall closet, metallic, D. H. Watts. Jr 809,592 

Wall molding machine, hollow, I. L. Lan- 

dis 809,452 

Watch, A. Feilcke 809,290 

Water closet valve, automatic, J. C. Me- 

Carl 809,722 

Water elevating and storage apparatus, 

W. W. Douglass 809,361 

Water gage, F. ,T. Stulp 809,859 

Water gage mechanism, T. Stringer 809,474 

Water level regulator, W. J. & G. Lane.. 809,510 
Water or fluid gaging tube, G. T. Seabury . 809,471 

Waterproof compound, O. H. Nowak. 809,731 

Weaner, calf, W. E. Chandler 809,775 

Weed puller, P. M. Thayer 809,476 

Wells and making same, electric heater for 

oil, B. F. Gardner 809,917 

Wells, producing oil from oil, R. J. Hoff- 
man 809,806 

Wheel. See Car wheel. 

Wheel rim, C. S. Scott 809,533 

Wheels, etc., and track therefor, casing 

for, H. F. Keil 809,695,809,696 

Wheels, apparatus for the production of 

globoidal worm, G. Mothes 809,833 

Wheelbarrow, W. Tasker 809,340 

Wind wheel, C. R. Cutting 809,431 

Window locking means, T. Lee 809,382 

Window screen, E. D. Segar 809,753 

Window ventilator, G. W. Froelich 809,500 

Wire straightening and cutting-off machine, 

F. B. Schuster 809,636 

Wire stretcher, S. Armes 809,767 

Wire stretcher and stringer, W. F. Myers. 809,721 
Wires, cross-arm for carrying high tension, 

E. E. P. Petery 809,743 

Wires, lock for crossed, E. T. Pocklington. 809,395 
Woodworking machine, J. Buffelen.... ... 809,552 

Wrench, A. W. Parfltt 809,838 

Wrench, F. M. Straube 809,858 



Mustard & Company 

GENERAL IMPORTERS AND 
COMMISSION AGENTS 



Plumbing Supplies, Safes and Scales. The largest Hardware, 
Machinery and Tool House in China 



9a NANKING ROAD 



SHANGHAI. CHINA 




The Ideal SIGH! 
\4REST0REg; 

tf Is Your* 
u Sight Failing? 

|fcj All refractive errors, 
1 muscular trouble & 
'* chronic diseases ol 
the Eye cured by 
scientific MASSAGE. 
Illustrated treatise with affidavit testimonials 
free. Address 

THE IDEAL COMPANY, 
239 Broadway, New York 



THE POSTAL TYPEWRITER CO.'S 

FACTORY AT NORWALK. CONN, 
is Equipped to do Experimental Work. 
Tool Making and Manufacturing. In- 
ventions Developed. Very Best Work 
Guaranteed. Correspondence Solicited 



Stop Wasting Gasoline! 



J A weak, uncertain current, such as the ;iver- 
I age battery gives, wastes enough gasoline 
1 topayforan Apple Automatic Sparker. 
No Switches. No Belts. No Batteries 
for starting or running. It furnishes a 
strong, healthy spark all lhe time. Write 
us for more information, and see us at N,\ 
and Chi. Auto. Shows. The Davton Elec. 
Mfg. Co., 9S Beaver Bldg., Dayton^ Ohio 



Apple 




Automatic 

Sparker 




Save Time and Money 



Progressive business men use 

BATES 

Hand Numbering Machine 

It prints numbers consecutively, duplicates or 
repeats — changed instantly oy turning pointer. 
To learn how it will save for you, send for 
Booklet 48 now. 

BATES MFG. CO., 31 Union Sq., New York 

Chicago — 304 Wabash Avenue 
Factory, Orange, N. J. 
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GRASP 



MADE BY THE 

WALTHAM MANUFACTURING w. 

WAObHi MASS. U.S.A. 



Write for free copy of The Buckeoard Story. 

We are alive for 

live agents in unassigned territory. 



DESIGNS. 

Brushes, hand mirrors, and similar arti- 
cles, back for, S. A. Keller 37,777 

Candelabra supporting base or standard, 

Beach & Kayser 37,780 

Condiment holder, F. Sehenker 37,779 

Cup or ornament, Beach & Kayser 37,781 

Lace, levers, C. W. Birkin 37,783 

Mirrors or similar articles, back of hand, 

S. A. Keller 37,778 

Portiere, M. Hamburger 37,784,37,785 

Wagon body, W. S. Coffman 37,782 



TRADE MARKS. 

Acid, dipropyi barbituric, E. Merck 

Alloy and articles of which such alloy forms 
a part, metallic, Riverside Metal Co. . . . 

Anodyne, Dr. M. F. Groves' Sons & Co 

Antipyretic and analgesic, Ammonal Chem- 
ical Co 

Antiseptic, H. C. Pope 

Antiseptics, J. T. Wetherald 

Baling presses, hay, Sandwich Manufactur- 
ing Co 48,723, 

Beer, John Eichler Brewing Co 

Beer, lager, Louis Bergdoll Brewing Co 

Bitters, W. Halloway 

Boots and shoes, leather, G. A. Creighton 

& Son 

Boots and shoes, leather, John W. Russ Co. 
Boots, shoes, and slippers, leather and leath- 
er and cloth, G. F. Daniels & Co 

Boring machines, Ajax Manufacturing Co. 

Bracelets, D. F. Briggs Co 

Braces and suspenders, Harris Suspender Co. 
Brazing compound, metal, American Brazing 

Co 

Brazing metals, fluxes for, American Braz- 
ing Co 

Brushes, la ther, shaving, and pain t, Rubber 
and Celluloid Harness Trimming Co.. 

48,640, 
Brushes, paint, varnish, and sash tool, 
John L. Whiting & Son Co., 

48,637, 48,662, 

Butter, E. F. Dudley 

Buttons and studs, T. I. Smith Co 

Buttons, collar and cuff, King Collar Button 

Co 

Candy, Hawley & Hoops 

Candy, Chandler & Rudd Co 

Canned fruit and vegetables, Scudders-Gale 

Grocer Co 

Canned sardines, William Underwood Co.. . . 
Cards, playing, New York Consolidated Card 

Co 48,734 to 

Cards, playing, United States Playing 

Card Co 48,744, 

Cards, playing, New York Consolidated Card 

Co 48,733 to 

Cement, lime, and plaster, natural rock or 
hydraulic, Newark Lime & Cement Man- 
ufacturing Co 

Cement, Portland, natural rock and im- 
proved, American Cement Co. , 

48,614 to 48,616, 48,647, 
Chemicals for ceramic arts, Roessler & 

Hasslacher Chemical Co 

Cigars, B. Hermanos 

Cigars, J. Weinreich 

Cigars, cheroots, and cigarettes made of ci- 
gar tobacco, Cayey-Caguas Tobacco Co. 
Coats, vests, trousers, overalls, and jumpers, 

Miller Manufacturing Co. . . . > 

Cotton piece goods, Massachusetts Cotton 

Mills 

Cotton piece goods, Renfrew Manufacturing 

Co 

Cotton plaids and stripes, S. A. Croze r & 

Son 

Cotton, spool, John J. Clark & Co 

Cream for the skin, Mme. Toussaud Manu- 
facturing Co 

Cure, heave, M. W. Savage 

Dextrin, Norddeutsche Kartoffelmehl Fabrik 

mit Beschrankter Haftung 

Dress goods and cloakings, C. R. O'Donald 

& Co 

Drills and reamers, Patterson, Gottfried & 

Hunter 

Fish, dry, pickled, and canned, Reed & 

Gamage 

Flour, rye, Boutwell Milling & Grain Co. . . 
Flour, wheat. Sands, Taylor & Wood Co.... 

Flour, wheat, J. McAleer & Sons 

Games, card, Cincinnati Game Co 

Gloves, Buffalo Rubber Manufacturing Co. . 

Gloves. Abraham & Strauss 

Gloves, J. Adler & Co 

Gum, chewing, American Chicle Co 

Hair combs, retainers, ornaments, and pins, 

Kraus & Glauberg Co 48,753, 

Handcuffs and leg irons, Tower & Lyon Co. 
Hay loader, Sandwich Manufacturing Co. . . 

Hose, fabric, Eureka Fire Hose Co 

Incandescent mantles and supports therefor, 
Cleveland Gas and Electric Fixture Co. 

Inkstands, E. Davis 48,618, 48,632, 

Knit underwear and hosiery, Charles A. 
Stevens & Bros 



48,756 

48,706 
48,683 

48,700 

48,694 
48,709 

48,724 
48,728 
48,732 
48,686 




heaviest of steel rails, 



"FOLLOW THE FLAG" 



There is nothing more assuring to the traveler 
than his knowledge of the fact that he is travel- 
ing on a firm roadbed upon which is laid the 
made true in all their curves, and that the train 
which carries him is of the highest standard of excellence known to rail- 
roads and is being guided to its destination by experienced minds. These 
are the conditions which become apparent to the frequent traveler on the 
Wabash Line and which have made that line justly famous. 

The aggressive management, at all times alert to the needs of the 
public, carry passengers in through cars between 

ST. LOUIS and CHICAGO 

Kansas City, Omaha. Toledo, Detroit, Niagara FaJls, Buffalo, 

New York, Boston, St. Pa.ul and Minneapolis 



AND BETWEEIT 



Chicago and Pittsburg, Buffalo, New York and Boston 



C. S. Crane, G. P. & T. A., St. Louis, Mo. 
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48,644 



48,770 
48,617 
48,673 

48,651 

48,643 

48,639 

48,645 

48,653 

48,822 

48,771 
48,696 

48,665 

48,623 

48,691 

48,718 
4S,(H1S 
48,667 
48,713 
48,727 
48,624 
48,629 
48,630 
48,675 

48,754 
48,746 
48,722 
48,656 

48,625 
48,633 

48,652 



THe Scientific 
American Boy 

By 
A. RUSSELL, BOND 

12mo. 320 Pages. 340 Illustrations. 
Price $2.00 Postpaid 



;)HIS is a story of outdoor boy life, suggesting 
a large number of diversions wbicb, aside 
from affording entertainment, will stimulate 
m boys tbe creative spirit. In eacb instance 
complete practical instructions are given for 
building tbe various articles. 

*]| Xbe needs of tbe boy camper are supplied by tbe direc- 
tions for making tramping outfits, sleeping bags and tents ; 
also such otber shelters as tree bouses, straw buts, log cabins 
and caves. 

C| Tbe winter diversions include instructions for making six 
kinds of skate sails and eigbt kinds of snow sboes and skis, 
besides ice boats, scooters, sledges, toboggans and a peculiar 
Swedisb contrivance called a " rennwolf." 

f| Among tbe more instructive subjects covered are survey- 
m £* "wigwagging, beliograpbing and bridge building, in wbicb 
six different kinds of bridges, including a simple cantilever 
bridge, are described. 

•J In addition to tbese, tbe book contains a large number ot 
miscellaneous devices, such as scows, canoes, land yacbts, 
windmills, water wheels and the like. A complete table of 
contents sent on request, 

MUNN & COMPANY 

361 Broadway -scientific AMERICAN" New York City 



January 20, 1906. 
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Reliable Marine Motors 




/ill 
1"" 

Reliability is absolutely the first consideration 
in a Marine Motor. 

Fay & Bowen Motors have an unequaled re- 
cord for it-liability in numberless endurance 
and heavy weather tests. 

Simplicity, durability, power and flexibility 
No crank required for starting. 
Send for free catalogue of Reliable Motors and per- 
fectly built boats. 

Fay & Bowen Engine Company 
80 Lake Street Geneva, N. Y., U. S. A. 



ELECTRONS AND THE ELECTRONIC 
Theory are discussed by Sir Oliver Lodge in Scien- 
tific American Supplements 1428, 14-29, 1430, 
1431, 1432, 1433, 1434. Price 10 cents each, by 
mail. Munn & Company, 361 Broadway, New York City, 
and al] newsdealers. 



SYSTEMS 



FOR BUSINESS MEN 




HPHIS BOOK of over 200 pages 
($% x 8) contains complete 
working plans of more practical 
systems than were ever before 
condensed into the same space. 
The simple time-saving confusion- 
preventing ideas, which hundreds 
of successful business and profes- 
sional men have found practical 
by actual test, are here clearly 
described and illustrated in every 
detail. For months the experts 
of "The Business Man's Maga- 
zine " have been gathering the 
information contained in this book. 

They have inspected the systems of the most progressive manufac- 
turers, wholesalers, mail order houses, professional men, and 
public service corporations; they have clipped the best system 
articles in business periodicals. From this vast store of brains 
they have selected those systems proved best by test; these they 
have boiled down that you may have, ready for instant use, the 
simple systems that will make your every effort. more productive 
^that will economize your time. 



THIS BOOK 
FREE TO 
SUBSCRIBERS 



We will give you a copy of the book with your 
subscription to 

The Business Man's Magazine 

AND 

The Book-Keeper 



BUSINESS MAN'S 
- MAGAZINE, 

THE BOOK- KEEPER 



Advertising 
Salesmanship 
Accounting 
Business Systems 
Shorthand 
Business Law 
Factory Organiza- 
tion 



■■■ BommiPtHrUUjsiiinGW.-' 



The magazine that contains 
more practical business ideas than 
any other magazine in the world. 
Every issue is rilled with money- 
making— money-saving — ideas for 
every business man. Its con- 
tributors are successful business 
men who tell you of the methods 
that have helped to make them 
successful. For more than seven- 
teen years it has helped to create 
a higher standard in business me- 
thods, more economical ways of 
doing your every-day work. 
Regular departments in "The Business Man's Magazine" — 
each one edited by a specialist — in addition to the special articles 
which describe the systems used by the leaders in every line — 
are departments devoted to Advertising- Salesmanship — Account- 
ing — Business Systems — Shorthand — Business Law — Factory Or- 
ganization. The entire field of business is covered — not a 
department is neglected — there is not a man in business who 
cannot gain many ideas of value in his own business from a 
year's issues. 

Take this ad. to your newsdealer, or send us SI. 00 for a 
year's subscription to "The Business Man's Magazine," men- 
tion this paper, and we will give you a copy of the book "Tabloid 
Systems." 

Add 60 cents for Foreign Postage. 

The Book-Keeper Publishing Co., Ltd. 

24 W. Fort Street, Detroit, Mich. 



60 YEARS' 
EXPERIENCE 




Trade Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and description may 
quickly ascertain our opinion free whether an 
invention is probably patentable. Communica- 
tions strictlyconfldential. HANDBOOK on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive 
special notice, without c harg e, in the 

Scientific American. 

A handsomely illustrated weekly. I-arfrest cir- 
culation of any scientific journal. Terms, $3 a 
year; four jaonths, $1. Sold by all newsdealers. 

MUNN & Co. 361Broadwa *' New York 

Branch Office. G25 W St.. Washington, B. C. 



Knives and slicers, M. G. Rodearmol 48,719 

Lamp chimneys, P. Euler & Co 48,619 

Lard, Gillespie Bros. & Co 48,620 

Lard, Swift & Co 48,698 

Leather polish, Whittemore Bros. & Co... 48,628 

Malt extracts, Otto Huher Brewery 48,690 

Medical preparations, Maltine Co 48,761 

Medicated confections, W. Holloway 48,685 

Medicated lozenges, J. I. Brown & Son 48,678 

Medicinal preparations, Fairchild Bros. & 

Foster 48,682 

Mothproof bags, T. Manahan 48,712 

Nail pullers, Tower & Lyon Co 48,748 

Oiled clothing, J. H. Rowe Co 48,635, 48,636 

Paint for metallic surfaces, Rinald Bros.. . 48,666 

Paper, certain named, Dennison & Sons.... 48,655 
Papers, case lining, sheathing, insulating, 

and roofing, Standard Paint Co 48,741 

Papers prepared with moisture resistant sub- 
stances. Standard Paint Co 48,742 

Peanut butter, Jel-Nut Manufacturing Co. . 48,669 

Pianos, upright, John Church Co 48,670 

Pin retainers, G. J. Capewell, Jr 48,631 

Police twisters, Tower & Lyon Co 48,747 

Printing machines adapted to be operated 
by hand, rotary, American Multigraph 

Co 48,699 

»Punches of all kinds, Patterson, Gottfried & 

Hunter 48,693 

Razors, Challenge Cutlery Corp 48,679 

Remedy for internal or external use, Curtis 

& Brown Manufacturing Co 48,680 

Remedy, liquid, E. A. Neer 48,689 

Rope and twine, fibrous, Plymouth Cordage 

Co '. 48,715 

Rope and twine, fibrous or textile, Plymouth 

Cordage Co 48.716, 48,717 

Rope, cord, and twine, Schlichter Jute Cord- 
age Co 48,743 

Salve, E. G. Harrell 48,684 

Saws of all kinds, Patterson, Gottfried & 

Hunter ' 48,692 

Seed, cover, Jessup-Wheelan Co 48,626 

Sewing machines and parts thereof, Union 

Special Machine Co 48,707 

Shoes, fine kid, Green-Wheeler Shoe Co 48,659 

Signs, glass and metal advertising, Rodwell 

Sign Co 48,720, 48,721 

Soups, condensed, Joseph Campbell Co 48,664 

Spntles, shovel, and scoops, Avery Stamping 

Co 48,726 

Springwork and wire-spring supports for 
chairs, sofas, beds, and carriage seats, 

Staples & Hanford Co 48,725 

Starch, corn and laundry, Francis II. Leggett 

& Co 48,657, 48,658 

Steel hardening solution, F. W. Sangster. . 48,758 

Suspenders and braces, Harris Suspender Co. 48,660 
Syrups, molasses, and sorghum, M. H. 

Alexander Co 48,671 

Tire bolts, Russell, Burdsall & Ward Bolt 

& Nut Co 48,695 

Tonic, Nutrolactis Co 48,705 

Tooth powder, Curtis & Brown Manufactur- 
ing Co 48,751 

Twine and binder twine, Plymouth Cordage 

Co 48,714 

Underwaists, E. II. Horwood 48,711 

Weed destroyer, W. J. Reade 48,757 

Wheelbarrows and the parts thereof, Kil- 
bourne & Jacobs Manufacturing Co., 

48,702 to 48,704, 48,729 to 48,731 

Whisky, M. C. Beam & Co 48,650 

Whisky, Van Vleet-Mansfleld Drug Co.. 48,672 

Whisky, Belmont Distillery Co 48,676, 48,677 

Whisky, H. Ehrmann 48,681 

Whisky, F. W. Hunt & Co 48,687, 48,688 

Whisky, Shiff, Mayer & Co 48,697 

Whisky, Van Vleet-Mansfleld Drug Co 48,708 

Whisky, Kreielsheimer Bros 48,755 

Whisky, Straus Brothers Co 48,759, 48,760 

Whisky, Van "Vleet-Mansfleld Drug Co.48,772, 48,773 



LABELS. 

"A A Dental Mouth Wash," for mouth 

wash, Atlanta Antiseptic Co 12,606 

"Buckeye Cigar," for cigars, J. W. Smith 12,604 

•District Messenger Boy," for a game, Me- 

Loughlin Bros 12,612 

'Dr. Olga Schiller's Gray Hair Restorer," 
for gray hair restorer tonic, R. J. Kru- 
ger 12,611 

'Hawaiian Pineapple (Long Squares)," for 

cut pineapple, Tropic Fruit Co 12,597 

'Hawaiian Relish," for a relish, Tropic 

Fruit Co 12,594 

'Hotel Astor Coffee," for coffee, B. Fischer 

& Co 12,599 

'J. C. Crump's Salve," for salve, J. C. 

Crump 12,609 

'J. C. Crump's Hoof Ointment," for hoof 

ointment, J. C. Crump 12,610 

'Keeton Gold," for dental gold, Keeton- 

Williams Gold Co 12,605 

'Lady Gertrude," for cigars, J. J. Weide- 

man Cigar Box Co ; . . 12,603 

'M. A. C," for cigars, J. J. Foster.. 12,601 

'Monogram Mills," for dress goods, Batellc, 

Hurd & Co 12,607 

'Pineapple (Short Squares)," for cut pine- 
apple, Tropic Fruit Co 12,596 

'Pollock's Gems," for cigars and stogies, 

R. Pollock ; 12,602 

'Royal Jelly Powder," for jelly powder, 

T. L. Witkop 12,598 

'Sherbet Pineapple," for cut, grated, or 

chopped pineapple, Tropic Fruit Co 12,595 

'Vamocha Brand Mocha and Java Coffee," 
for canned coffee, United States Print- 
ing Co 12,600 

'Wilborine Salve," for salve, Wilborine 

Salve Co 12,608 

'X Ray Polish," for a cleaning preparation, 

C. F?. Braasch 12,613 

PRINTS. 

'Arrowette," for cough medicine, D. F. 

Sheldon 1,559 

'C. Poyet Inc. Candies," for candies, Gross- 
man Paper Box Co 1,558 

'Ferguson's White Seal," for bread, Boston 

Bank Note Co 1,552 

'Ferguson's White Seal," for pies, Boston 

Bank Note Co 1,553 

■'Ferguson's Mince Pies," for mince pies, 

Boston Bank Note Co 1,554 

'Fine Braces," for braces, Grossman Paper 

Box Co 1,560 

■'Just as Good," for popcorn confection, 

Scverson & Johnson 1,556' 

"The New Cremo Victoria," for cigars, 

American Cigar Co 1,557 

'Wolfe's Schnapps," for Schiedam Schnapps, 

U. Wolfe Co 1,555 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date bo 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list. For terms and further particulars 
address Munn & Co., 361 Broadway, New York. 



ELECTRO MOTOR. SIMPLE, HOW TO 

make.— By G. M. Hopkins. Description of a small elec- 
tricmotor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
can SUPPLEMENT. No. <»4 t . Price 10 cents. To be 
had at this office and from ail newsdealers. 




MINIATURE ELECTRIC RAILWAY TRAINS 

All kinds of small trolley cars and railways operating on two-inch gauj?e track. Small dynamos and parts of 

gasoline engines. Send for Catalogue B. 

THE CARLISLE & FINCH CO., - - '233 E. Clifton Avenue, CINCINNATI, OHIO 



MECHANICAL 
ENGINEERS 



desiring to fit their 



i for better paying positions should send for 



(FIJEE) describing our Mechanical Enffltieerlng court 

including Electrical, Steam and Civil Engineering, Architecture, Me 

chaiiieal Drawing, Structural Drafting, Telephony, Textiles, etc. 

American School of Correspondence, Chicago, ill. 



"A Kalamazoo o 

Direct to You" 

You save from 20% 
to 40% by buying a 
Kalamazoo Stove or 
Range direct from the 
factory at lowest 
factory prices. 
Moreover, you 
get a stove or 
range not excel- 
led by any in the 
world. We guar- 
antee quality under a 
1,000 bank bond. 

We Ship On 

360 DAYS APPROVAL 

and We Pay the Freight. 

If you do not find the Kalamazoo exact- 
ly as represented, the trial does not 
cost you a cent. It will pay you to in- 
vestigate. 

Send Postal for Catalog No. 346. 




All Kalamazoo s are ship ped prompt^ 

ly, blacked, polished and 

ready for use. 

Kalamazoo Stove Co., Mlrs., 

Kalamazoo, Mich* 

All our cook etowe andranges are fitted with 

patent oven the rmometer which makes 

baking easy. 




Motion Picture 

MACHINES and FILMS 
STERE0PTIC0NS and SLIDES 

For Public Entertainments, in 
Theatres, Halls, Show Tents, etc. 
Catalogue No. 9 Free 



KLEINE OPTICAL CO., 52 State St., Chicago, 111. 




THE IDEAL 

LAWN MOWER GRINDER 

This machine will grind a lawn 
raower perfectly in 15 minutes, and 
is destined to revo 
lutionize the whole 
business. Greatly 
improved over old 
models, and is now 
perfection. Ener- 
getic men and boys 
make $10 per day 
usin g it. Nothing 
like it on the mar- 
ket. 

For prices, etc., 

address the manu- ,,-=■ ■ = — - 

facturers. 

THE ROOT BROS. CO.. Plymouth, Ohio 




A I nrO/WORII P users, drivers, repairmen, chauffeurs. 
*»U 1 VfiTlvf LML.L* an( j ot hers wanted all over the coun- 
try. 50,000 machines built this year in United States, affording 
great opportunities For men trained in this coming business. Six 
cents a day will qualify you for good wages in this field, in 
which the demand is such that ability eounts ahead of pull and 
length of service. For full particulars, including free lesson and 
Dictionary of Motoring Terms, address the Correspondent School 
of Automobile Engineering, Suite 6594 Flatiron Bldg., N.Y. City. 



A MONEY MAKER 

iHapn Hollow Concrete Building Block?, 

fr'S^s^'"*^^^ Best, Fastest. Simplest, Cheapest 
m^t/^^L^A Machine. Fully guaranteed. 
•HriV^/^-^ft*- - THE PETTYJOHN CO, 

615 N. 6th Street, Terre Haute, Ind 



LET US BE YOUR FACTORY 

WRITE FOR ESTIMATE ON ANY ARTICLE 

you want manufactured 
Stampings, Models, Exper. Work 

write for free booklet 
the close machine a. stamping co. 

970 Hamilton St., Cleveland, O. 



Men and boys wanted to learn PLUMBING TRADE, 
pays $5 a day after completing course of practical in- 
struction at home or in our schools. Graduates ad- 
mitted to Union and Master Plumbers' Association. 
Positions secured. COYNE BROS. CO. PLUMBING 
SCHOOLS, 239 Tenth Avenue. New York. Chicago, Ills., 
Cincinnati, O., St. Louis, Mo. Free catalog. 



SU/lii i Cfl Corliss Engines, Brewers 

and Bottlers' Machinery. THE VIT/TER 
MFG. CO.. 899 Clinton St., Milwaukee, Wis. 



MODELS 



& EXPERIMENTAL WORK. 

Inventions developed. Special Machinery. 
E. V. BAILLARD. 24 Frankfort Street. New York. 



RUBBER. 



Expert Manufacturers 
Fine Jobbing Work. 

PARKER, STEARNS & SUTTON, 228.229 South St.. New York 



EXPKRIMKNTA L. WORK Scientifically 

and accurately executed. Models and small machinery 

perfected. Stendicke & Volkmer, 61 Fulton Street. 
Telephone 5655 John. 



AUTO STORAGE B = 

the WILL ARD STORAGE BATTESt CO. cleveland.o 



Models & Exper. Work, wears, Dies, Tools, Small Machy. 
Scient. Insts. M. P. Schell, 506 Mission St., San Francisco 



* INVENTIONS PERFECTED 



EfrdTTt^ftTTfrflftlfr.m 



MODEL AND EXPERIMENTAL WORK. 

Electrical and Mechanical Instruments. Small Mach'y 
EDWARD KLEINSCHMIDT. 32 W. Broadway, New York 



MO n r ls rcHicAGo model works 

BSTABL/SHEO /887iB''HwyE for catalogue of model su^pusS; 



INDUSTRIAL OPPORTUNITIES 



ON THE 



CHICAGO & NORTH-WESTERN RAILWAY 




The rapidly growing cities and the splendid re. 

sources of the territory reached by The North-Western 

Line combine many of the essentials to industrial 

success. Fine water-power locations that may be 

supplemented by electrical energy developed 

therefrom, forests furnishing material for all 

kinds of woodworking concerns, iron and 

coal for foundries and machine shops, 

fe and rich natural deposits of material 

for cement, pottery, brick and tile, 

_ with an ample supply of a good 

class of labor. 

The complete service of 
The North-Western Line af- 
fords access to steady and 
growing markets. 

The Industrial Department 
of the Chicago & North-Western Ry. 
will furnish reliable information regarding 
fa desirable locations along The North-Western 
1 Line for new manufacturing enterprises. 
"' The work of this department affords a time- 
saving convenience to manufacturers seeking 
new locations or desiring to establish 
branch establishments, and information 
will be promptly furnished upon appli- 
cation. 

GEORGE BONNELL, Industrial Agent 

Chicago & North-Western Ry., 

215 Jackson Boulevard, 

Chicago. 



THE PIONEER LINE 

' AND NORTHWEST OF CHICAGO. 



84 



Scientific American. 



January 20, 1906. 





LIMITED 



Manufacturers of High Grade 

Rubber Belting 

Diaphragms, Dredging Sleeves, 
Emery Wheels ; Air Brake, 
Steam, Suction and Garden 
Hose, etc., Mats, Matting, 
Interlocking Rubber Tiling. 
Also manufacturers of moulded 
and special rubber goods of 
every description. 

Write for catalogue. 

91-93 Chambers St., New York 
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Stationaries, Portables, Hoisters. Pump- 
ers. Sawing and Boat Outfits, Combined 
I with Dynamos. 

Gasoline, Gas, Kerosene. 

Send for Catalogue. 
State Power Needs. 
CHARTER GAS ENGINE CO., Box 148, STERLING. ILL. 

Ail varieties at 10 west prices. Bestitailroad 
Track and Wagon or Stock Scales made. 
Also 1000 useful articles, including Safes 
Sewing iachines, Bicycles, Tools, etc. aave 
Money. Lists Pre- Chicago Scale Co.. Chicago,-!!!. 



What Is Daus *-Ti p.- Top-? 



TO PROVE that Daus' "Tip-Top" is 
the best and simplest device for making 
100 copies from pen-written and 50 
copies from typewritten original, we. will 
strip complete duplicator, cap size, 
without deposit, on ten (10) 
days* trial. c j_^ 

Price #T.S0 less ^CZ »., * 
trade discount of £m 
&&% per cent, or %Jr 

TheFelix A. B. Daus Duplicator Co., DausBldg., Ill John St., New York 



BmiscMLomb 
Microscopes 



This is an invitation to send for our 
illustrated catalog of Microscopes if you are 
interested in best instruments for the least 
money, those that are used in the leading 
laboratories everywhere and by individual 
workers who know the best. 

Bauscti & Lotnb Optical Co. 

MANUFACTURERS 
ROCHESTER, N. Y. 

NEIU YORK CHICAGO BOSTON 

SAN FRANCISCO FRANKFORT A-M GERMANY 




METAL POLISHES.— FORMULAS FOB 

Putz Pomades, Pastes. Liquids, Powders and Soaps, for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. 1283, 1*288 and 1289. 
Price 10 cents eacb from this officeand all newsdealers 



Fasten your 

f&imm&^mmKr papers together Be- 

ll ■*!3£^^^^ enrely by using Wash- 

|||g||||||$ burne'g Patent Adjustable 

*'* * (tfl 1/ » PAPER 



FASTENERS 



The "O. K. "' has the advantage of a pierc- 
ing point, which penetrates every sheet and holds 
them tosrether with si bull-dog grip. They are hand- 
le, compact, stron?, always ready for use, re- 
2 no machine for putting them on or taking them t 
.pd they always wwli. Made in three sizes, 
and put up in brass boxes of 100 fasteners each. 
At all stationers. Liberal discount to the 
trade. Send 10 cents for box of fifty as- 
sorted sizes. Booklet free. ^^ 

J4MES V. WASIIBTIRNE, Mfr. 
210 K. Genesee St., Syracuse, N.Y. ^ m 

w 



Gives You All the 
Benefit 

of the coal you burn. If you have a stove which 
does not thoroughly heat the room in which 
it is placed, get a 

New Era Radiator 




A feature of the Clinton Electrically Welded Fabric to which we call 
attention is that if a specification calls for a reinforcing member every 
two, three, four or more inches, our materialactually gives it with- 
out dependence on the intelligence or conscientiousness of laborer 
or superintendent. 

The distinctive feature of the Clinton Electrically Welded Fabric— 
the continuous bond— thus means greater strength, less cost of put- 
ting in place, and a CERTAINTY THAT A STRUCTURE WILL CONTAIN THE 
AMOUNT OF REINFORCEMENT THAT HAS BEEN SPECIFIED. 

Send for new catalog of the Clinton Fire-Drooling System. 

CLINTON WIRE CLOTH CO. 

CLINTON. MASS. 



. . .... . .... .. . — .„ . .. .:.. -, ,■•.' ■- x . ,.. .'.. •.:„•. .J 
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Fire-Proofing Department 

ALBERT OLIVER 

150 Nassau St., New York 



33 Park Place, New York 
237 feast Lake St., Chicago 
Boston. Mass. 
San r rancisco, Cal. 
Clinton, mass. 




STEAM HAMMERS 

ALL TYPE8 AMD SIZES 
F"ROM S50 TO 12,000. 

GENERAL ROLLING MILL 
MACHINERY, SHEET A NO 
PLATE SHEARS, GALVAN- 
IZING PLANTS, OORRU- 
G ATI NG MAOHINER "V. 
SENO ROR OATALOa U E. 



ERIl 



FOUNDRY CO. 
ERIE, PA. 




COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

5AMPLE5 and INFORMATION on .APPLICATION. 



NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

THB 

Hanson & Van Winkle 

Co., 

Newark. N. J. 

William St., N. Y. 
32 S. Canal St. 
Chicago. 



Glue, Paste and Mucilage 



Power 




I H f* Gasoline 

. Lrvgirves 

will be found the very best and the most 
economical for use in 

Blacksmith Shops, Repair Shops, Small Machine 
Shops, Private Work Shops, Experimental 
Plants, Manual Training and Indus- 
trial Schools, Private 
Water Supply, etc. 
Suitable also for all kinds of pumping. They 
are strong, simple, highly efficient and 
easy to operate. They are economic of fuel and 
develop the maximum of horse power at the 
minimum cost. They require but little room 
and no piping. Variety of sizes and styles : 
Horizontal 6, 8, 10, 12, 15 Horse 
Power. Vertical— 2, 3, 5 Horse Power. 
Fou should know more about the "I. H. C." 
engines before investing. Do not, therefore, 
buy an engine of any kind before seeing our 
catalog. Writeto-day. We will mail it promptly. 

International Harvester Company of America 

(Incorporated) 
7 C Monroe Street, Chicago, III. 



It's a Fine Piece of Work 

in itself. That's the beat reason why all 
the work it touches has the stamp of 
quality and perfection. 

Cioodell's Hand Drill 

has new 20th century features. Double 
gears. Two speeds. One chuck. Capacity 
to % inch. Send for catalogue. 

GOODEIiL-PRATT COMPANY 
Greenfield, Mass. 




STEAM USERS 



(alow PacRing 

The original and only genuine 
red sheet packing. 

The only effective and most 
economical flange packing in ex- 
istence. 

Can't blow Rainbow out. 

For steam, air, hot or cold 
water, acid and ammonia joints. 

Beware of imitations. 

Look for the trade mark — the 
word Rainbow in a diamond in 
black, three rows of which extend 
the full length of each roll. 

Manufactured exclusively by 

PEERLESS RUBBER HFQ. CO. 

16 Warren St., New York 



Good Points in the 



Second Point: The Smith Pre- 
mier Typewriter — equipped 
with a Bi-Chrome ribbon — 
writes in two colors or changes 
from copy to record at a touch 
of a lever, a necessity for indi- 1 
eating credits or emphasizing 
figures, words or paragraphs. 

The Smith Premier Typewriter Go. 
Syracuse, N. Y. 
Branch Stores Everywhere. 





First Point: 

Complete 
Keyboard. 



MAGIC LANTERNS 



SAVE F RE LOSS 



The time to put out a Are is at the start 
—a few minutes' delay and it is beyond con- 
trolj then what? Loss of property, loss of 
business, and perhaps loss of life. 
Prevent this with 
Badger's Fire Extinguisher, 
it will put out any kind Of a fire at the start 
BADGER FIRE EXTINGUISHER CO. 
SO Portland St., Boston, Maes, 




It will catch all the heat which 
is now going up the chimney and 
thoroughly radiate it throughout 
the room. Fits any pipe and 
saves one-half your present coal 
bills. It will pay you to ask your 
dealer, or write direct for full par- 
ticulars to 

WILriOT CASTLE CO. 
17 A Elm Street 
Rochester, N. Y. 




Civil Engineering and Surveyors' Instruments 

DRAWING INSTRUMENTS, MATERIALS AND SUPPLIES 

We are the largest house in the world. Try us on BLUE PRINT PAPER, TRACING CLOTH, DRAWING 
INKS, or SURVEYING and ENGINEERING INSTRUMENTS 



S. ALOE CO., 515 Olive Street, _ - _ St. 

Write for Catalog. " Sent Free." Correspondence Solicited. 



Louis, Mo. 



BIG 



I Stereopticons and Moving Picture Ma- 
I chines. Public Exhibitions PAY BIG. 
1 Small capital required. Views and Filma 
I illustrating any subject. Catalogue free. 
■ Magic Laiiteraa for Home Amusement. 
lUnAlliotor mfg. optician, 
|MCAI[|i)It)I, 49 Nassau St., New York* 




THE R. M. 
406 So. Salina St., 
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15 to SI South Clinton Street. 



TAKE YOUR CHOICE— 

But the easy way to clean your auto, carriage, wagon or sleigh is with the 

ARDREY VEHICLE WASHER 

Patented August-15, 1905 

No cold hands. No soiled clothing. Cleans in half the time. Saves three-quarters 
the work. Made of solid brass. Fits any ordinary bose. Sponge always clean. Im- 
possible to scratch or injure finest finish. Prepaid $3. Send to-day. Booklet FREE. 

ARDREY VEHICLE WASHER COMPANY 
131 E Main Street, Rochester, N . Y. 




Deafness Cured at Home 

Don't waste your time and money in experiments. My method cures deafness 
and all head noises to stay cured. Absolute and positive proofs sent on applioa-. 
tion. No pain, no loss of time. The method is my own andcannot he obtained 
elsewhere, i t has been tried and found true, it cures. 

Write today for my book, "Deafness its Cause and Cure." FREE. Address 



^cur our ford powell, m.d. 



665BankBldg., Peopla, III- 




SPENCERIAN 

STEEL PENS. 

^Standard American Brand 

FOR OVER FIFTY YEARS 

Have been subjected to the test 
of years and are recognized for 
all purposes The Best. 

SPENCERIAN PEN CO. 

349 Broadway, New York. 
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Adhesives 
Always on Tap 

Contrast the old gummed-up mucilage 
bottle, that never was in working 
order when you wanted it, with an 
air tight tube of Dennison's Glua 
Pull out the pin ! and squeeze outjust 
the amount you desire, spreading It 
with the metal spreader. No brush 
required. Replace the pin and the 
tube becomes air tight, keeps the con- 
tents from thickening, souring and 
mildew. "Will keep perfectly for years. 
Dennison's Patent Pin Tube is used; 
exclusi vely for 



If Dennison's Adhesives are not for 
sale at your dealer's, a Patent Pin Tube 
of Glue, Paste or Mucilage will be 
mailed on receipt of 10 cents. Please 
address Dept. 26 at our nearest store. 

Dennison Manufacturing Company, 
The Tag Makers. 

Boston, 26 Franklin St. New York, 15 John 

St.Philadelpliia, 1007 Chestnut St. Chicago, 

I l28FranklinSt. St. Louis, 413 North 4th S>. 



Wonder Electric Lighting Outfit 

For the farm, shop, cottage, or 
private residence. 

$0 simple anyone can operate them. This 
ia the first outfit ever offered for sale at 
such a price that you cannot afford to be 
without one. Think of it ; only one- 
tenth of a cent per 
hour for tach 16 C. 
P. lamp. You can 
also use enginedur- 
ing the day for 
other purposes. A 
12-light outfit only 
$100.00. Send for 
complete catalogue 

CORNWELL CO., 

Syracuse, N. Y. 
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